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Abstract 
Background: Surgery of chronic subdural hematoma (CSDH) is a common 
practice of neurosurgeons. CSDH is considered a pathology of the elderly and 
usually many co-morbidities are present. CSDH carries high risk of mortality 
if not treated or not treated well. So, the minimal, safe and adequate surgical 
intervention is the bases to choose specific surgical maneuver. Aim of the 
Study: The efficacy of a single burr in evacuation and treatment of chronic 
subdural hematoma. Methods: This study was held in Assiut university hos-
pitals, neurosurgical department. It is a prospective randomized controlled 
study. 113 patients were enrolled in this study in the period between March 
2018 and June 2019. We included all cases of chronic subdural hematoma 
(CSDH) and subacute subdural hematoma that were evacuated with single 
burr hole. Hematomas either, unilateral or bilateral were included. Septated 
hematomas were excluded. Patients’ clinical characteristics as age, sex, clinical 
presentation, co-morbidities and patients outcome were recorded. Postopera-
tive status as regards improvement of the neurological status, complications 
and recurrence of hematoma were recorded. Results: We had 113 patients 
operated via properly situated single burr hole in our study. 113 patients were 
included in this study, 79 males (69.9%) and 34 females (30.1%). Age of the 
patients ranges between 27 years old and 90 years old. Postoperative follow 
up was evaluated according to Glasgow outcome score (GOS). We had 98 pa-
tients with good recovery, 4 patients with moderate disability, 6 patients with 
severe disability and 5 patients died. Complications were in form of 3 patients 
with residual hematoma, 2 patients with tension pneumocephalus, 7 patients 
developed postoperative seizure, 5 cases developed cortical/parenchymal he-
matoma and 9 cases developed hematoma recurrence. Conclusion: Single, 
properly situated burr hole with previously described characters is an effec-
tive treatment option in cases of CSDH. It helps adequate, effective and safe 
removal of the pathology with limited maneuver. 
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1. Background 

Chronic subdural hematoma (CSDH) is defined as the presence of liquefied blood 
within a membrane in the cavity after 3 weeks or more of acute bleeding in the 
subdural space [1]. Its pathogenesis is a progressive process and if not treated, it 
may carry a great risk for severe morbidity and mortality [2]. Standard treatment 
of CSDH is surgical evacuation [3]. CSDH is considered a disease of the elderly 
and most patients have many comorbidities such as cardiac diseases, chronic an-
tiplatelet therapy, hepatic and etc. These co-morbidities affect the prognosis and 
feasibility of surgical intervention [3]. The best surgical procedure for treatment 
of chronic subdural hematoma is that allow adequate drainage with short opera-
tive period and least invasive. The aim of this work is to evaluate the efficacy of a 
single burr in evacuation and treatment of chronic subdural hematoma. 

2. Methods 

This study was held in Assiut university hospitals, neurosurgical department. It 
is a prospective randomized controlled study. 113 patients were enrolled in this 
study in the period between March 2018 and June 2019. Those patients who 
were admitted in our department during the previous period in our department. 
We included all cases of chronic subdural hematoma (CSDH) that need surgical 
evacuation. Subacute subdural hematoma was included as they need the same 
treatment option. Hematomas either, unilateral or bilateral were included. Sep-
tated hematomas were excluded. Patients’ clinical characteristics as age, sex, 
clinical presentation, co-morbidities and patients outcome were recorded. 

Hematoma evacuation was performed through single burr hole. The burr hole 
was situated over the maximum thickness of hematoma. In cases when the he-
matoma thickness almost equal, burr hole is situated at the junction between 
anterior two thirds and posterior one third of the hematoma. Burr hole diameter 
is adjusted to be 20 mm. To ensure adequate drainage and avoid air collection in 
subdural space, head position is designed to make burr hole in the uppermost 
point as much as we can. Subcutaneous drain around burr hole edge is left for 24 
or 48 hours till stoppage of fluid drainage. 

Postoperative status as regards improvement of the neurological status, resi-
dual hematoma and recurrence of hematoma were recorded. We defined pa-
tients with residual hematoma as that did not improve postoperatively and fol-
low up CT revealed significant subdural collection with mass effect. We defined 
patients with hematoma recurrence as those developed reappearances of symp-
toms or re-accumulation of hematoma. Recorded clinical conditions on admis-
sion and on discharge were evaluated according to neurological grading system 
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of Glasgow outcome scale (GOS) (Table 1) [4]. Average postoperative follow up 
periods range were three months. 

3. Results 

113 patients were included in this study, 79 Males (69.9%) and 34 females 
(30.1%). Age of the patients ranges between 27 years old and 90 years old (Table 
2). The mean age was 69.37. There were 63 patients were presented with disturbed 
conscious level. 39 patients were presented with right sided hemiparesis. Left he-
miparesis was seen in 48 patients. Quadriparesis was seen in 19 patients. We ob-
served manifestations of increased intracranial tension in 7 patients (Table 3). 

 
Table 1. Glasgow outcome scale (GOS). 

Item Brief description 

Dead Patient died. 

Vegetative state Condition of unawareness with only reflex response but periods of 
spontaneous eye opening. 

Severe disability Patient is conscious but dependent on others in daily activities, patient cannot 
live independently and prevent work. 

Moderate disability Patient is disabled but can live independently for daily activities. Disabilities 
include various degrees of dysphasia, hemiparesis, as well as intellectual and 
memory deficits. 

Good recovery Resumption of normal activities despite presence of minor neurological 
deficit or minor psychological impairment. 

 
Table 2. Summary of patients’ age group. 

Age group Number of patients 

20 - 29 1 

30 - 39 1 

40 - 49 2 

50 - 59 6 

60 - 69 40 

70 - 79 42 

80 - 89 20 

90 and above 1 

 
Table 3. Summary of patients’ clinical presentation. 

Clinical presentation Number of patients 

Right hemiparesis 39 patients 

Left hemiparesis 48 patients 

Quadriparesis 19 patients 

Disturbed conscious level 63 patients 

Manifestations of increase intracranial tension 7 patients 
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Right hemispheric hematomas were seen in 42 patients, left hemispheric he-
matomas were detected in 50 patients while bilateral hematomas were in 21 pa-
tients. The average hematoma size was 24 mm. 81 patients (71.7%) of our pa-
tients were having co-morbidities. 73 patients were on antiplatelet therapy for 
treatment of transient ischemic attacks or ischemic strokes. 51 patients were 
cardiac patients with different cardiac pathologies. 37 patients diagnosed with 
diabetes mellitus. 37 patients (32.7%) were operated under local anesthesia and 
76 patients (67.3%) were operated under general anesthesia. The average real 
time since skin incision till skin closure is 23 minutes. 

Postoperative follow up was evaluated according to Glasgow outcome score 
(GOS) and summarized in Table 4. 3 cases (2.7%) revealed no improvement in 
their neurological status, upon follow CT brain; residual hematoma was seen 
and re-tapping from the same burr hole. All the three cases improved after 
re-tapping. We had 2 (1.8%) cases with tension pneumocephalus that needed 
re-opening and irrigation subdural space with saline from new frontal burr hole. 
7 patients (6.2%) experienced post evacuation seizures. All of them did not expe-
rienced seizures in the preoperative state. All of them were receiving prophylac-
tic antiepileptic drugs. Those patients had emergency CT brain that revealed 
cortical or intraparenchymal hematoma in 5 patients. Upon follow up period 9 
cases (7.9%) developed hematoma recurrence. Hematoma recurrence occurred 
within 60 days of surgery. Those patients developed deterioration of their neu-
rological status after initial improvement. Follow up CT brain revealed recur-
rence of the hematoma. We did not encounter any patient complicated with 
acute subdural hematoma. Complications were summarized in Table 5. We had 
5 patients who died within the first week after surgery because of co-morbidities. 

 
Table 4. Summary of outcome according to Glasgow outcome scale. 

Markwalder grade Number of patients 

Death 5 

Vegetative state 0 

Severe disability 6 

Moderate disability 4 

Good recovery 98 

 
Table 5. Summary of postoperative complications. 

Postoperative complication Number of patients 

Residual hematoma 3 (2.7%) 

Tension pneumocephalus 2 (1.8%) 

Seizures 7 (6.2%) 

Cortical or parenchymal hematoma 5 (4.4%) 

Recurrence 9 (7.9%) 
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4. Discussion 

Surgery of chronic subdural hematoma (CSDH) is a common practice of neuro-
surgeons. CSDH is considered a pathology of elderly and usually many 
co-morbidities are present. CSDH carries high risk of mortality if not treated or 
not treated well. Burr hole evacuation is considered the treatment of choice of 
CSDH [5] [6]. 

Evacuation of the hematoma through one burr hole is considered less minimal 
than evacuation through two burr holes. Also, it is better than using twist drill as 
it has better exposure and adequate hemostasis with the same minimal proce-
dure. Rate of hematoma recurrence in literature is estimated between 5% and 
30% [7] [8] [9] [10] [11]. In our study rate of recurrence was 7.9% of cases. In 
other studies that used single burr hole for hematoma evacuation, rate of recur-
rence was 2.98 [6]. Paul M. Brennan et al., in a found in their study that recur-
rence rate was 9% and there was no significant difference in recurrence rates 
between patients having one bur hole (10%) or multiple bur holes (8%) [12]. 
Nail, K. et al., reported in his randomized study over 254 patients that recur-
rence rates in single and double-burr-hole groups were 6.15% and 4.83% respec-
tively, which was not statistically significant [13]. Many other studies revealed 
the same finding that there is no difference in rate of recurrence according to 
number of burr holes [14] [15] [16]. These findings are consistent with adequacy 
of single burr hole evacuation for optimum evacuation of CSDH. 

Subdural tension pneumocephalus is defined as the presence of air within 
subdural space eliciting mass effect. This may follow CSCHs as it is commonly 
associated with cerebral atrophy and the associated increase in potential space in 
the subdural area [17]. In our study, 1.8% of cases developed tension pneumo-
cephalus and required washing of subdural space with saline and reinsertion of 
subcutaneous drain. Hosni Salama series in evacuation of chronic subdural he-
matoma via single burr hole revealed no cases developed postoperative tension 
pneumocephalus [6]. In the literature, tension pneumocephalus ranged between 
0 and 16% [18] [19]. Our results and others revealed efficacy of single burr hole 
as well as multiple burr holes in evacuation as regards occurrence of tension 
pneumocephalus. 

In our series, post evacuation seizures were seen in 7 cases (6.2%). 5 of them 
had cortical or intraparenchymal hematomas. Flores, G. et al., had percentage of 
2.3 of their patients with postoperative seizures [20]. Chih-Wei, C. et al., re-
ported an incidence of 5.4% of postoperative seizure in their study [21]. In our 
series 5 patients had cortical and parenchymal hematomas. In the literature pa-
renchymal hemorrhage is rare devastating complication that usually occurs in 
those with coagulopathy [22]. In our series only two of the five that developed 
post evacuation hemorrhage were with coagulopathy. The other 3 patients were 
with normal coagulation profile. The occurrence of hematomas in those patients 
could be explained on bases of forceful irrigation and rapid decompression of 
the brain after hematoma evacuation. To avoid occurrence of this serious com-
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plication, gradual drainage of the hematoma is recommended. 

5. Conclusion 

Single, properly situated burr hole with previously described characters is an ef-
fective treatment option in cases of CSDH. It helps adequate, effective and safe 
removal of the pathology with limited maneuver. 
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