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ABSTRACT

Chronic subdural hematoma (CSDH) is a common neurosurgical condition. Surgical evacuation, particularly burr hole trephina-

tion, is the preferred treatment method. However, postoperative complications such as hematoma recurrence and intracerebral

hemorrhage may occur. Isolated subarachnoid hemorrhage (SAH) is rare but can occur after the evacuation of a CSDH. We
presented the case of an 83-year-old male who underwent the double burr hole evacuation of the left CSDH and then had SAH in
the immediate postoperative CT scan. The vascular study was negative, and the patient was treated medically for SAH, resulting
in a full recovery. We also found four similar reports in the literature. This is a rare complication; no vascular lesions have been

identified in recorded cases. Most cases recover completely, with one fatality reported. It's generally considered a benign condi-

tion. Our recommendations include strict perioperative blood pressure management, preventing rapid or excessive drainage, and

reversing anticoagulants to avoid this complication.

1 | Introduction

Chronic subdural hematoma (CSDH) is a common neurosurgi-
cal disease. Clinical presentations include headache, hemipare-
sis, drowsiness, and deterioration of consciousness. Nonetheless,
sometimes CSDH can be asymptomatic [1]. CSDH also occurs
bilaterally, and the clinical presentation is usually variable [2, 3].
Surgical evacuation is the most common treatment for symp-
tomatic patients, typically resulting in significant neurological
improvements. There are three techniques used for surgical
evacuation: craniotomy, burr hole trephination, and twist-drill
trephination. Among these, burr hole trephination is the most
favored due to its low recurrence rate and minimal patient mor-
bidity [4, 5].

After surgery, the drain may be placed under the dura (subdural
drain: SDD) or beneath the pericranium (subperiosteal drain:
SPD). Theoretically, the SDD may carry a higher risk of brain
parenchymal injury; however, a meta-analysis found no signif-
icant differences in mortality or overall complication rates be-
tween SDD and SPD. The choice between SDD and SPD often
depends on the surgeon's preference [6, 7].

The management of CSDH may initially appear straightforward
and efficacious. However, postoperative complications such as
hematoma recurrence, pneumocephalus, brain collapse, and in-
tracerebral hemorrhage persist in certain patients. These compli-
cations are contingent upon the surgical approach employed, the
patient’s age, and any preexisting morbidities [8, 9]. Subarachnoid
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Summary

« Chronic subdural hematoma (CSDH) is commonly
treated with burr hole evacuation, but rare complica-
tions like isolated subarachnoid hemorrhage (SAH)
may occur.

« We present an 83-year-old male who developed SAH
post-CSDH evacuation, recovered fully with medical
treatment, and reviewed similar cases.

« Recommendations include managing blood pressure,
drainage control, and anticoagulant reversal.

hemorrhage (SAH) refers to bleeding between the arachnoid and
pia mater in the central nervous system (CNS). SAH is catego-
rized as traumatic (due to an inciting event) or spontaneous (with-
out an immediate identifiable cause). A further sub-classification
of SAH is aneurysmal SAH (aSAH) [10, 11].

Isolated SAH is an exceptionally rare finding after CSDH evac-
uation, with only a few cases reported in modern literature.
Despite acute subdural hematoma and intracerebral hemor-
rhage being more frequently observed, we will present a rare
case of SAH that occurred immediately after the evacuation of a
CSDH. Additionally, we will review the relevant literature and
discuss potential mechanisms for this complication.

2 | Case History/Examination
2.1 | History

An 83-year-old male patient presented to our emergency de-
partment with slurred speech and gait disturbance. He had a
fall 2weeks before, and his symptoms started 1week before ad-
mission. He is currently taking Losartan 25mg twice daily and
Atorvastatin 40 mg daily for arterial hypertension. Additionally,
he has been using Aspirin 80 mg every night for the past 15years
for the prophylaxis of ischemic heart disease.

2.2 | Physical Examination

He was slightly obtunded with a Glasgow Coma Scale (GCS)
score of 13 (Motor: 6, Eye: 3, Verbal: 4). His cranial nerves,

sensory function, and deep tendon reflexes were normal, but he
had a right-sided weakness (Medical Research Council (MRC)
Scale for Muscle Strength 4/5). He did not have urinary or fecal
incontinence.

3 | Methods (Differential Diagnosis,
Investigations, and Treatment)

3.1 | Diagnostic Evaluation

The brain CT scan revealed a mixed-density collection on the
left side with a thickness of 23mm, indicating a trabeculated
CSDH (Figure 1). This led to severe compression of the left lat-
eral ventricle and almost complete effacement of the cortical
sulci. There was a midline shift of 9.9 mm and compression of
the left basal cisterns. His baseline coagulation tests, includ-
ing a normal platelet count of 235,000 per microliter, activated
Partial Thromboplastin Time (aPTT) of 325, and International
Normalized Ratio (INR) of 1.34, were all within normal limits.

3.2 | Therapeutic Intervention

The patient was transferred to the Intensive Care Unit (ICU),
made NPO (Nil Per Os), received six units of random donor plate-
lets to reverse the effects of aspirin, and a cardiology consult was
performed as a preoperative measure. After 8 h of admission (ap-
proximately 6 h of NPO), the patient was transferred to the oper-
ating theater and underwent surgery under general anesthesia.
Two boreholes were placed on the superior temporal line, and
about 130 cc of motor-oil-colored fluid emerged. Surgery was rel-
atively uneventful and lasted about 1 h; at the end of the surgery,
a subgaleal drain was placed. His postoperative CT scan showed
diffuse supra and infra-tentorial SAH (Figure 2). The patient
was extubated 4 h after surgery in the ICU, but was still drowsy.
We performed a CT angiogram, but it didn't reveal any vascu-
lar findings. The patient was treated medically with nimodipine
30mg qo6hr for 7days and rehabilitation.

4 | Conclusions and Results (Outcome and
Follow-Up)

The patient stayed in the ICU for seven days. His conscious-
ness improved gradually, and he was able to eat and walk

FIGURE1 | Preoperative Brain CT scan. Left image: The midline shift is about 10 mm. Middle image: The right lateral ventricle is visible (blue

arrow), but due to hematoma, the left one is not seen, and the sulci on the left side are effaced. Right image: The red arrow shows that the left basal

cisterns are compressed.
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FIGURE 2 | Postoperative Brain CT scan. Left image: Cerebellar subarachnoid hemorrhage. Middle image: Hemispheric subarachnoid hemor-

rhage. Right image: Basal cisterns are bilaterally symmetrically visible.

FIGURE 3 | Second month postoperative Brain CT scan. Left: Basal
cisterns are symmetric and open. Right: Both lateral ventricles are
visible. The cerebral sulci are open, and there is a left-side subdural
hygroma.

independently by day 10 postoperatively. He was discharged on
the 12th postoperative day. Figure 3 depicts the brain CT scan of
the patient from the second month of follow-up.

5 | Discussion

Table 1 presents the following data, summarizing five reported
cases of Acute Isolated SAH after CSDH evacuation [2, 12-14].
Four patients fully recovered, while, unfortunately, one patient
died. It is noteworthy that none of the patients had positive find-
ings in vascular studies, suggesting the benign nature of this
condition [15]. Three out of five patients had a Layered Gradated
morphology on CT scan, a type that has a high chance of pro-
gression and recurrence [16]. All patients underwent burrhole
craniotomy and had a drainage system; only two of five used
anticoagulation drugs.

The possible causes of SAH occurring after burr-hole craniot-
omy remain poorly understood. The proposed mechanisms of
this complication include rapid overdrainage, hyperperfusion
and cortical hyperemia, perioperative hypertension, and antico-
agulant therapy. These factors will be reviewed in the following
section.

5.1 | Rapid Over-Drainage
The rapid shift of the cerebral hemispheres caused by intraop-

erative evacuation or by the drainage system is considered the
primary cause of this hemorrhagic complication. This theory is

widely accepted and explains the occurrence of supratentorial
SAH [17]. However, the Hyperperfusion theory may explain
the occurrence of posterior fossa SAH in these patients. A rapid
perioperative parenchymal shift could significantly worsen ce-
rebral venous drainage. Sudden, copious drainage of hematoma
fluid could lead to perioperative brain shift, which can tear the
contralateral or other bridging veins, subsequently resulting in
intracranial hemorrhage [18]. As part of our standard procedure
to prevent rapid drainage in the operating theater, we place a
cottonoid on the burr hole immediately after making the burr
hole and opening the dura. This helps to slow down the drainage
of subdural hematoma.

5.2 | Hyperperfusion, Cortical Hyperemia

Brodersen and Gjerris [19] found that cerebral blood flow (CBF)
decreases before surgery and then increases after surgery, as
evidenced by intra-arterial 133 Xenon CBF studies of CSDH
patients. Koike's experiments demonstrated that rapid hemo-
dynamic changes can cause leaky bleeding in intraparenchy-
mal brain tissue. If CBF or cerebral autoregulation is impaired
due to prolonged CSDH compression, a decrease in intracra-
nial pressure from hematoma drainage can result in hyper-
perfusion [20]. Ogasawara et al. described this condition in
the elderly, stating that long-term brain compression by CSDH
impairs vascular autoregulation, leading to a rapid decrease in
intracranial pressure after hematoma drainage. Consequently,
hemodynamic changes can cause hyperperfusion and cortical
hyperemia, potentially leading to the rupture of a weak sub-
arachnoid vessel [21].

5.3 | Perioperative Hypertension and Coagulant
Therapy

The theory was put forward by Miyazaki et al. [12]. However,
as indicated in Table 1, the majority of patients did not utilize
anticoagulants or antiplatelets. Conversely, when surgical inter-
vention was pursued, these medications were discontinued. It
appears that this theory has a limited impact on the develop-
ment of SAH.

CSDH evacuation is a commonly performed procedure in neu-
rological surgery, often carried out by junior residents (PGY-1
and PGY-2). While it is typically straightforward, there are
instances of devastating complications. Although acute SAH
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is rare, it is essential to consider preventive measures to
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- Complete reversal of anticoagulants and antiplatelets be-
fore surgery.
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