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Abstract  

Background:  Chronic subdural hematoma (CSDH) is a  
common problem encountered in daily practice in neurosurgery  

departments worldwide. It is defined as abnormal collection  

of blood or blood product in the subdural space with an  
indolent course. The recurrence rate of CSDH ranges from  

2% to 37%.  

Aim of Study:  We tried to find if there a significance of  
the number of burr-holes in surgical evacuation of CSDH in  

relation to the rate of recurrence or the rate of complications.  

Patients and Methods:  This a prospective interventional  
study conducted over 32 patients with chronic subdural  
hematoma treated between January 2018 and January 2021.  

The patients were divided into 2 groups, 16 patients were  
operated by single burr-hole craniostomy (SBHC), and the  

other 16 patients were operated by double burr-hole cranios-
tomy (DBHC). Recurrence was considered if there is need  

for re-evacuation of the hematoma surgically.  

Results:  Group A: This group included 16 patients operated  

by 2 burr holes. The only reported surgical complication in  
this group was superficial wound infection in 2 cases (12.5%).  
Recurrence was reported in one case only (6.3%). Group B:  

This group included 16 patients operated by single burr hole.  

Regarding the surgical complications: Superficial wound  
infection was reported in one case (6.3%) and incomplete  

evacuation in one case (6.3%). Recurrence was reported in 2  
cases (12.5%).  

Conclusion:  In our study, we found that the patients with  

CSDH operated upon by SBHC had higher rate of recurrence  

than those operated by DBHC, although it was not statistically  

significant (p>0.05). There is no statistical significance  

regarding the rate of complication between both techniques.  
We conclude that surgical management of CSDH with SBHC  

is safe and efficient as DBHC.  
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Introduction  

CHRONIC  subdural hematoma (CSDH) is a com-
mon problem encountered in daily practice in  

neurosurgery departments worldwide [1,2] . The  
incidence of CSDH ranges from 1.72 to 20.6 per  

100000 per year, with higher incidence in elderly  

population [3,4] . It is defined as abnormal collection  

of blood or blood product in the subdural space  
with an indolent course [3,5] .  

CSDH may be asymptomatic and discovered  
accidently with brain imaging. Manifestations of  

CSDH usually results from its expansion and com-
pression of brain tissue. The manifestations may  
be only due to increased intracranial pressure as  

headache, seizure, mental status changes, nausea,  

and vomiting. More severe manifestations may  

occur due to brain compression such as weakness,  
impairment of conscious level or brain herniation  

in severe cases [3] .  

Usually a minor head trauma has been reported  
in history of patients presenting with CSDH, but  

negative history of head trauma is not uncommon  
[6] . Old age, anticoagulation or antiplatelet medi-
cations, alcohol intake and systematic diseases  

(liver or renal dysfunction) are considered risk  
factors of development of CSDH [3] .  

Asymptomatic cases managed conservatively  
wherever in symptomatic cases surgical evacuation  

is the mainstay of treatment [3,7] . Surgical evacu-
ation is indicated also when the volume of the  

hematoma is significant with thickness 1cm or  
more or if the hematoma is progressively increasing  
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in thickness in follow-up imaging [8] . Surgical  
options of management of CSDH ranges from  
twist-drill craniostomy, burr-hole craniostomy  

(either single or double burr-holes), craniotomy  

and/or memberenectomy and endoscopic assisted  

evacuation [7,9,10] .  

Recurrence of CSDH may be radiological which  
is asymptomatic or may be symptomatic which  

requiring surgical intervention [10] . The recurrence  
rate of CSDH ranges from 2% to 37% [3,10,11] .  

In this study we tried to find if there a signifi-
cance of the number of burr-holes in surgical  

evacuation of CSDH in relation to the rate of  
recurrence or the rate of complications.  

Patients and Methods  

This a prospective interventional study conduct-
ed over 32 patients with chronic subdural hematoma  

indicated for surgical evacuation treated between  

January 2018 and January 2021. Local ethical  

committee approval was obtained. The patients  

were divided into 2 groups, 16 patients were oper-
ated by evacuation of the hematoma by single burr-
hole craniostomy, and the other 16 patients were  

operated by double burr-hole craniostomy. Bilateral  

CSDH and recurrent cases was excluded from our  

study.  

A detailed history was taken including age,  
gender, history of trauma, chronic medical diseases,  
alcohol intake, anticoagulation or antiplatelet med-
ications, seizures, or previous operations. Meticu-
lous examination was done for the patients includ-
ing conscious level, motor power, speech, sensory  
affection, and cranial nerves.  

Preoperative CT and MRI brain was obtained  

in all cases. Any anti coagulation was reversed  

preoperatively. Preoperative routine blood tests  
were done.  

A subdural drain was inserted in all patients  

for intraoperative irrigation and drainage. Postop-
eratively the patients were confined to the bed with  

the head flat in the bed till removal of the drain.  

The drain was removed in all patients after 2 to 3  

days.  

All patients were followed-up clinically and  
radiologically. They evaluated clinically immediate  
postoperative and routinely for 4-6 weeks. Radio-
logical postoperative evaluation was done by CT  

scan after one week of surgery then after one month  

or if there is recurrence of symptoms at any time.  

In our study recurrence was considered if there is  

need for re-evacuation of the hematoma surgically.  

Statistical analysis:  
Data was entered and statistically analyzed on  

the Statistical Package of Social Science Software  
program, version 25 (IBM SPSS Statistics for  
Windows, Version 25.0. Armonk, NY: IBM Corp.).  

Data was presented using mean and standard devi-
ation for quantitative variables and frequency and  

percentage for qualitative ones. Comparison be-
tween groups for qualitative variables was per-
formed using Chi square or Fisher's exact tests  

while for quantitative variables the comparison  

was conducted using student t-test. p-values less  
than or equal to 0.05 were considered statistically  

significant.  

Results  

This study included 32 patients presenting with  

CSDH between January 2018 and January 2021  

divided in 2 groups.  

Group A:  This group included 16 patients op-
erated by evacuation of the CSDH by 2 burr holes.  

The age of the patients in this group ranged from  

36-74 years with mean 61.1 ± 10.8. There were 10  
males (62.5%) and 6 females (37.5%) with male  
predominance. A minor old head trauma was re-
ported as a predisposing cause in 6 patients (37.5%),  

alcohol intake was reported in one patient (6.3%),  

and in the other 9 patients (56.3%) no other pre-
disposing cause of the CSDH were reported. Ad-
ministration of antiplatelet or anticoagulant medi-
cation was reported in 10 cases (62.5%). Regarding  

to the associated chronic diseases: Hypertension  
was reported in 7 patients (43.8%), diabetes mellitus  

in 5 patients (31.3%), chronic renal failure in 3  

patients (18.8%), cardiac problems in 5 patients  
(31.3%) and no associated chronic diseases were  

reported in 3 patients (18.8%). In this group, 7  
cases (43.8%) presented with weakness, 3 cases  

(18.8%) presented with disturbed conscious level,  

2 cases presented with both weakness and disturbed  

conscious level, and 4 cases (25%) presented with  
fits. The only reported surgical complication in  

this group was superficial wound infection in 2  

cases (12.5%). Recurrence of the CSDH was re-
ported in one case only (6.3%) in this group.  

Group B:  This group included 16 patients op-
erated by evacuation of the CSDH by single burr  

hole. The age of the patient in this group ranged  

from 32-76 years with mean 63.1 ± 10.2. There were  
10 males (62.5%) and 6 females (37.5%) with male  
predominance. A minor old head trauma was re-
ported as a predisposing cause in 8 patients (50%),  

and in the other 8 patients (50%) no other predis-
posing causes of the CSDH were reported. Admin- 
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istration of antiplatelet or anticoagulant medication  
was reported in 11 cases (68.8%). Regarding to  
the associated chronic diseases: Hypertension was  
reported in 9 patients (56.3%), diabetes mellitus  

in 7 patients (43.8%), chronic renal failure in 5  

patients (31.3%), cardiac problems in 2 patients  
(12.5%) and no associated chronic diseases were  

reported in one patient (6.3%). In this group, 10  
cases (62.5%) presented with weakness, 1 case  
(6.3%) presented with disturbed conscious level,  
and 5 cases (31.3%) presented with fits. Regarding  

the surgical complications in this group: superficial  

wound infection was reported in one case (6.3%)  

and incomplete evacuation in one case (6.3%).  

Recurrence of the CSDH was reported in 2 cases  

(12.5%) in this group. A comparison between both  
groups is summarized in Table (1).  

Table (1): Comparison between both groups.  

Group A Group B  
(n=16) (n=16) 

p- 
value  (2 Burr holes) (1 Burr hole)  

Age (years):  
Range  36-74 32-76 0.582@  
Mean ±  SD  61.1±10.8 63.1 ± 10.2  

Sex:  
Male  10 (62.5) 10 (62.5) 1.000*  
Female  6 (37.5) 6 (37.5)  

Predisposing factors:  
Old trauma  6 (37.5) 8 (50) 0.511*  
Alcohol intake  1 (6.3) 0 (0)  
None  9 (56.3) 8 (50)  

Other chronic diseases:  
Cardiac  2 (12.5) 2 (12.5) 0.487*  
Cardiac, DM  2 (12.5) 0 (0)  
Cardiac, HTN  1 (6.3) 0 (0)  
CRF  2 (12.5) 1 (6.3)  
CRF, DM  0 (0) 1 (6.3)  
CRF, HTN  1 (6.3) 3 (18.8)  
DM  0 (0) 2 (12.5)  
HTN  2 (12.5) 2 (12.5)  
HTN, DM  3 (18.8) 4 (25)  
None  3 (18.8) 1 (6.3)  

Other chronic diseases:  
HTN  7 (43.8) 9 (56.3) 0.480*  
DM  5 (31.3) 7 (43.8) 0.465*  
CRF  3 (18.8) 5 (31.3) 0.685*  
Cardiac  5 (31.3) 2 (12.5) 0.394*  

Presentation:  
Weakness  7 (43.8) 10 (62.5) 0.303*  
DCL  3 (18.8) 1 (6.3)  
DCL & Weakness  2 (12.5) 0 (0)  
Fits  4 (25) 5 (31.3)  

Antiplatelets / Anticoagulants  10 (62.5) 11 (68.8) 0.710*  

Complication:  
Superficial wound infection  2 (12.5) 1 (6.3) 0.513*  
Incomplete evacuation  0 (0) 1 (6.3)  
No complications  14 (87.5) 14 (87.5)  
Recurrence  1 (6.3) 2 (12.5) 1.000*  

*Chi square test.  HTN: Hypertension.  
@student t-test.  CRF: Chronic renal failure.  
DM: Diabetes Mellitus.  DCL: Disturbed conscious level.  

Discussion  

By reviewing literatures as reached to our  
knowledge, this study is one of the few prospective  
studies discussing the significance of the number  

of burr-holes in surgical evacuation of CSDH in  

relation to the rate of recurrence or the rate of  

complications.  

Chronic subdural hematoma is a common neu-
rosurgical problem commonly occurs in older  
patients with annually increasing incidence [12] .  
The most common factors related to recurrence of  

CSDH reported in literatures include old age,  

history of trauma, alcohol abuse, bleeding disorders,  

brain atrophy, bilateral hematoma, higher hematoma  

density and postoperative air accumulation at site  

of hematoma [12] .  

Surgical options for management of CSDH  
include burr hole craniotomy (either single or  

double burr holes), twist drill craniostomy, crani-
otomy, and endoscopic burr hole [13] . There is no  
agreement among neurosurgeons about the ideal  

number of burr holes (single or double) in drainage  
of CSDH [14] . Some surgeons prefer single burr  
hole craniostomy (SBHC) as it is faster with one  

incision only but others believe that it is not suffi-
cient to drain the hematoma and associated with  

higher risk of recurrence in comparison with double  

burr hole craniostomy (DBHC) [1] .  

Recurrence of CSDH was defined in literatures  

by the need for an additional intervention based  

on clinical neurological deterioration and/or radi-
ological reaccumulating or increase in size of the  

hematoma in postoperative imaging. The rate of  
recurrence in CSDH ranges between 5-26% after  

evacuation [6,15] .  

Some literatures who prefer DBHC tried to  
explain the higher rate of recurrence in SBHC that  

in SBHC there is less irrigation and evacuation of  

hematoma that leads to higher concentration of  

vasogenic cytokines, inflammatory mediators, and  

fibrinolytic factors in the residual hematoma. And  

the complete evacuation (which is more available  

in DBHC) is related to decrease the rate of recur-
rence by decreasing the concentration of those  

substance in the residual hematoma [16] . So, they  
recommend if the surgeon select the SBHC he  

should do a wide burr hole and the dura must be  
opened and coagulated sufficiently and take a long  

time in irrigation [16] .  

In our study done over 32 patients with chronic  

subdural hematoma indicated for surgical evacua-
tion treated between January 2018 and January  
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2021. The patients were divided into 2 groups, 16  
patients were operated by evacuation of the he-
matoma by single burr-hole craniostomy and the  

other 16 patients were operated by double burr-
hole craniostomy. The only reported surgical com-
plication in DBHC group was superficial wound  
infection in 2 cases (12.5%). Recurrence of the  

CSDH was reported in one case only (6.3%) in  
this group. While in SBHC group superficial wound  
infection was reported in one case (6.3%) and  

incomplete evacuation in one case (6.3%). Recur-
rence of the CSDH was reported in 2 cases (12.5%)  
in this group. We found no statistical difference  
between both groups regarding the rate of recur-
rence or complications.  

By reviewing literatures, we found 2 meta-
analysis studies supporting our results. A meta-
analysis done in 2013 by Belkhair S et al comparing  
the recurrence rate between SBHC and DBHC in  

treating CSDH. In that meta-analysis they found  

no statistically significant difference between both  

procedures regarding the revision rate. The weak-
ness in that meta-analysis was that it only included  

5 studies all of which was retrospective observa-
tional cohort studies with no randomization or  
pairing between patient groups [7] .  

Another meta-analysis was published in 2019  
by Wan Y et al., included 12 studes, only 3 of  
which were randomized controled trials. Some  

studies found statestical significance regarding the  
recurrence rate with SBHC and others support the  

opposite oppenion. But in conclusion they found  
no statestical significance between SBHC and  

DBHC regarding the recurrence rate, morbidity,  

and complication rate. And conclude that SBHC  

is as safe and effective as DBHC in surgical man-
agement of CSDH [1] .  

A study published by Taussky P et al., in 2008  
[2]  was one of the studies favouring the DBHC and  
was included in both meta-analysis mentioned  

above. This was a retrospective study included 76  

patients and conlude that SBHC for evacuation of  

CSDH leads to a significant higher rate of recur-
rence and complications with longer hospital stay.  

He explained that the high rate of recurrence is  

directly related to incomplete evacuation of the  

hematoma wich can be achieved better by the  
DBHC technique. And the more the residual he-
matoma, the more the concentration of fibrenolytic  
factors, vasoactive cytokines, and inflamatory  

mediators in the remaing hematoma fluid. And  

these substances are the main factores lead to  

recurrence of the CSDH [2] .  

Conclusion:  
In our study, we found that the patients with  

CSDH operated upon by SBHC had higher rate of  

recurrence than those operated by DBHC, although  

it was not statistically significant (p>0.05). There  
is no statistical significance regarding the rate of  
complication between both techniques. We con-
clude that surgical management of CSDH with  

SBHC is safe and efficient as DBHC.  
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