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Subdural hematoma is a serious but rare complication of spinal anesthesia. A 70-year-old woman patient underwent 

elective total knee replacement under spinal anesthesia. At 4 days postoperatively, the patient complained 

of headache and vomiting. Brain computed tomography revealed an acute-on-chronic subdural hematoma 

with midline shift. The patient recovered completely after surgical decompression. We report a patient with an 

undiagnosed chronic subdural hematoma, who developed acute-on-chronic subdural hematoma after spinal 

anesthesia. (Korean J Anesthesiol 2011; 61: 75-78)
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CC

    Spinal anesthesia is the most frequently used regional anesthesia 

that obtunds the stress response, reduces intraoperative blood 

loss, and decreases the incidence of post operative thromboem-

bolic events. Since it can reduce the morbidity and mortality of 

high risk patients, regional anesthesia is often done in pregnant 

women and old patients [1].

    However, spinal anesthesia may cause complications such as 

back pain, post-dural puncture headache (PDPH), infection, 

hematoma, nerve injury, and intracranial hemorrhage [1]. Parti-

cularly, intracranial hemorrhage, which can occur due to spinal 

anesthesia, has been reported as a serious, life-threatening 

complication although its incidence is rare [2-5]. We report 

the case of a patient who experienced rebleeding from an 

unexpected chronic subdural hemorrhage that occurred after 

spinal anesthesia for a left total knee replacement arthroplasty 

(TKR).

Case Report

    A 70 year-old female patient visited the hospital through the 

emergency room for acute subdural hematoma. The patient had 

undergone left TKR under spinal anesthesia for degenerative 

arthritis in another orthopedic hospital, but symptoms such as 

headache, vomiting, and decreased consciousness appeared 

on the fourth day postoperatively. Computed tomography (CT) 

revealed acute subdural hematoma, and therefore, the patient 

was transported to our hospital for an emergency operation. 

According to her past history, she had been on medication 
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for hypertension that included 100 mg of aspirin from one 

year before the initial visit and did not show any head trauma 

or particular clinical or family history. The administration of 

aspirin stopped seven days before the operation. The com-

plete blood cell count (CBC) and coagulation tests done 

pre operatively for the left TKR were normal. According to 

the anesthesiologist from the previous hospital, the spinal 

anesthesia was done between L4 and L5 in the left lateral 

decubitus position using a 24-G Quincke needle using the 

median approach, and the first trial was successful. After 

verifying the cerebrospinal fluid (CSF) leakage, 12 mg of 0.5% 

hyperbaric bupivacaine was injected. There was no pain or 

abnormal findings during the injection of the drug. Following 

the spinal anesthesia, the sensory block to the T8 dermatome 

was verified and then the operation was done. The left TKR 

took two hours, and the intraoperative vital signs were relatively 

stable. The estimated blood loss was about 300 ml, and two 

units of packed red blood cell were transfused in the operation 

room and ward. There were no abnormal findings and the vital 

signs were stable during the patient’s bed rest for the first three 

days postoperatively. On the fourth day postoperatively, the 

patient suddenly complained of non-positional headache and 

vomiting, followed by decreased consciousness. Thus, she had a 

brain CT, which revealed acute subdural hemorrhage. Then, she 

was transported to our hospital for an emergency operation. 

When the patient arrived at our hospital, she was drowsy (or 

drowsy mentality). A second brain CT revealed a cerebral 

edema and left deviation from an acute subdural hemorrhage 

at the right fronto-temporo-parietal lobe. Therefore, an 

emergency craniectomy and hematoma removal was done 

(Fig. 1). The operative findings showed a new hemorrhage 

under the hematoma surrounded by a capsule, that is, an acute-

on-chronic subdural hematoma due to the rebleeding. After 

removing the hematoma, cortical arterial bleeding was found 

in two regions and hemostasis was done. The patient recovered 

without any postoperative, neurological sequelae, and she was 

transferred to another hospital for rehabilitative therapy of the 

left knee.

Discussion

    Spinal anesthesia is the general procedure that has been 

used the most frequently since its clinical inception. It provides 

advantages such as the risk of endotracheal intubation can 

be avoided and any abnormal signs are quickly recognized 

because the patient is awake intraoperatively. In particular, 

spinal anesthesia is the anesthetic method that is preferred 

in emergency cases when the general anesthesia cannot be 

done or in case when the risk of general anesthesia is too 

high. However, spinal anesthesia may also cause various 

complications from PDPH to intracranial hemorrhage. Among 

the various complications, intracranial hemorrhage is a serious 

complication of spinal anesthesia that can lead to death 

although its incidence is rare. In Korea, there have been reports 

of subdural hemorrhage [4] and intracerebral hemorrhage [5] 

due to spinal anesthesia, but there has been no report regarding 

a case, in which the previous chronic subdural hemorrhage was 

exacerbated because spinal anesthesia, as in our care report.

    Subdural hemorrhage occurs mostly due to the rupture of the 

bridging dural vein, dural venous sinus wall, or small cerebral 

cortical vein caused by head trauma. Particularly, intracranial 

hemorrhage may occur due to some mild, unrecognized 

trauma usually in cases of the elderly, in which the bridging 

dural vein tension has increased as the intracranial space 

widens by physiological brain atrophy. In addition to trauma, 

subdural hemorrhage can be caused by coagulation disorders, 

the administration of an anticoagulant drug, or organic 

lesions such as a tumor, a cerebral aneurysm, and an arterio-

Fig. 1. Computed tomography brain 
scan shows an acute-on-chronic sub-
dural hematoma with a hetero geneous 
density.
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venous malformation. Additionally, various factors including 

decreased intracranial pressure, cerebral atrophy, cranial bone 

deformation, and CSF leakage may cause or exacerbate the 

hemorrhage [6]. In the case of our patient, there was no head 

trauma remembered by the patient and the caregiver. However, 

since the patient had risk factors such as being over the age of 

70, hypertension, and medicating with aspirins, the subdural 

hemorrhage might have occurred spontaneously or might have 

been caused by mild trauma that was not remembered. 

    In general, subdural hematoma is classified by the lapse 

of time from the initial head trauma to when symptoms first 

appear as either an acute subdural hematoma if it occurs 

within 48-72 hours, or a subacute hematoma if it occurs 3 to 

20 days after the initial trauma, or a chronic hematoma if it 

occurs three or more weeks after the initial trauma. The time 

interval until the first symptom appears increases as the age of 

the patient increases because the hematoma accumulates until 

the symptoms are clearly identified due to cerebral atrophy. 

Once a subdural hematoma takes place, a capsule surrounding 

the hematoma is formed within three weeks, and new blood 

vessels are generated. During this time, the hematoma is 

hemolyzed, and the hemolyzed hematoma increases its own 

volume gradually or disappears by absorption. The hematoma 

appears in a brain CT as a high-density shadow within one 

week after its generation, as an isodensity shadow in the second 

or third week, and as a low-density shadow after the third week 

but appears as a mixed-density shadow if there is re-bleeding 

[6]. In our case, a new, acute hematoma was found under the 

capsule-formed hematoma. Since it takes a considerable time 

for a capsule of a subdural hematoma to form, the hematoma 

in our patient could have been formed preoperatively, and a 

progressing subacute or chronic subdural hematoma could 

have existed without any symptoms. It is highly probable that 

the subdural hemorrhage was found in the exacerbated form 

after general anesthesia or spinal anesthesia because there was 

a time interval between the head trauma and the appearance 

of the clinical manifestation. Moreover, a subdural hemorrhage 

is difficult to find by preoperative tests if there is no clear 

indication of clinical symptoms in cases of chronic subdural 

hematomas caused by some unknown trauma or spontaneous 

hemorrhage, especially in the elderly. 

    The pathophysiological mechanism of PDPH is not clear, 

but it may be because of decreased intracranial pressure from 

CSF leakage. Decreased pressure due to loss of CSF may cause 

severe traction of the intracranial structure to the caudal side 

or compensatory expansion of the bridging dural vein and 

dural venous sinus [7]. Actually, in a patient with decreased 

intracranial pressure, the CT or MRI revealed a decreased 

size of the subarachnoidal cistern and cerebral ventricle, an 

expansion of the dural veins, and a cerebellar amygdalae 

herniation [8]. Congestion of the bridging vein is caused by 

a decrease intracranial pressure, which leads to increased 

intravascular tension and increases the risk of vascular rupture 

by movement of the brain to the caudal side. In addition, the 

subdural bridging vein can rupture at the weakest part in the 

subdural space because the bridging vein in the subdural 

space is weaker than the bridging vein in the subarachnoid 

space, when observed under an electronic microscope [9]. 

However, in our patient, re-bleeding occurred by the rupture of 

the cerebral cortical artery. The rupture of the cerebral cortical 

artery might have been caused as the adhesion between the 

hematoma capsule and the cerebral cortex was separated. 

Head trauma or whiplash injury may be considered as a cause, 

but the probability seems low considering that the patient 

remained in bed rest state after the knee surgery. Another 

possible cause is the traction of the intracranial structure to the 

caudal side by the decreased intracranial pressure due to CSF 

leakage following spinal anesthesia, and it is highly probable 

that the cerebral cortical artery might have been damaged as 

the adherence between the hematoma and the cerebral cortex 

was separated since the hematoma was tightly combined with 

the dura mater by means of the capsule. We also assume that it 

might have served as a risk factor in that the chronic subdural 

hematoma increased the intracranial pressure, and thus, CSF 

leakage can occur through the dural puncture region following 

spinal anesthesia.

    Moreover, since traction of the pain-sensitive structure or 

the compensatory expansion of the dural vein by CSF loss are 

considered as the developing mechanisms for PDPH [10] and 

the progression from a PDPH to a subdural hematoma was 

reported [11], a differential diagnosis of a subdural hematoma 

is necessary if there is a headache or vomiting after spinal 

anesthesia. PDPH mostly occurs within one or two days after 

spinal anesthesia, and are aggravated quite typically, when 

the patient rises from the supine position. In such a case, the 

headaches improve within 48 hours if the patient placed on 

bed rest with a sufficient amount of fluid and nonsteroidal 

analgesics. If necessary, an epidural blood patch can be done. 

On the contrary, the pattern of headaches for a subdural or 

intracranial hematoma is independent on the positional 

change of the patient, and it often accompanies neurological 

symptoms such as fluctuation in consciousness. In these cases, 

a brain CT should be done early on to confirm the intracranial 

hemorrhage. Additionally, an epidural blood patch should only 

be tried after making a reasonably certain differential diagnosis 

since it can cause increased intracranial pressure or subdural 

hemorrhage [12].

    Since a diagnostic test is not done in general to check for the 

possibility of intracranial hemorrhage if there is no distinctive 

head trauma or neurological symptoms such as decreased 
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consciousness preoperatively, intracranial lesions are not found 

through general preoperative tests. If an undiagnosed subdural 

hematoma is accompanied as in our case, an intracranial 

lesion may be exacerbated acutely after the operation, and 

therefore, the life of the patient could be threatened since the 

awakening of a patient is retarded after general anesthesia, or 

the condition of the patient grows rapidly worse after spinal 

anesthesia. Accurate judgment of the patient’s condition 

preoperatively is important to decrease this risk. In the case of 

a chronic subdural hematoma, the initial symptoms generally 

include continuous headaches, vomiting, mild hemiplegia, 

papilledema, and language disorder. However, the elderly can 

show different symptoms such as confusion, memory disorder, 

decreased attention, and changed personality. This may lead to 

a misdiagnosis as the foregoing symptoms are similar to those 

of dementia or other psychotic disorders [6]. Hence, in amnesic 

disorders, when decreased attention and changed personality 

are observed, it may be necessary to perform diagnostic testing 

preoperatively.

    In our patient, the operative finding was re-bleeding under 

the existing hematoma capsule. It is highly probable that the 

re-bleeding might have occurred as the previous hematoma 

was separated from the cerebral cortex due to the loss of CSF 

after the spinal anesthesia since no head trauma was found 

postoperatively and the blood coagulation test revealed normal 

findings.

    In conclusion, an anesthesiologist should keep in mind that 

there can be an asymptomatic intracranial hemorrhage in a 

patient and that an intracranial lesion may be exacerbated 

or newly occurred even during spinal anesthesia. Even when 

spinal anesthesia is done, a preoperative evaluation should be 

thoroughly done. Moreover, the perioperative conditions of 

the patient should be carefully monitored and evaluated, and 

then rapid and appropriate treatment should be done early if 

an abnormal situation occurs. Particularly in elderly patients, 

recent changes in cognitive functions of the brain and general 

conditions should not be neglected. Moreover, progression 

should be actively monitored when a post-puncture headache 

occurs, and an additional test should be done early on to 

differentiate the headache from other causes if the headache 

continues or its pattern changes.
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