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Although surgical drainage is an established treatment 
option for symptomatic patients, the ideal surgical approach 
remains controversial.[2] The procedures adopted in the 
surgical management for the treatment of  chronic subdural 
hematomas (CSDHs) include twist drill craniostomy, single 
or multiple burr hole drainage, burr hole trephination, and 
craniotomy.[3]

Recent articles state that burr hole drainage is a superior 
technique compared to twist drill craniostomy and 
craniotomy due to a lower incidence of  recurrence and 
morbidity.[3-6] However, no Class I data comparing these 
treatments[3] have been established to eliminate the debate 
over the optimal surgical approach.

The clinical outcome of  a particular surgical procedure 
depends on various other factors which have to be 
addressed to determine the ideal approach.

At our institution, the surgical drainage procedures presently 
being performed to treat CSDH are burr hole washout, 
decompressive craniotomy, burr hole trephination, and 

INTRODUCTION

Chronic subdural hematoma is one of  the most common 
diseases encountered in neurosurgical practice. The condition 
can be easily diagnosed on plain computed tomography (CT) 
scans. The reported incidence is approximately 3/100,000 
and rises appreciably in the elderly population.[1]

Chronic sub-dural hematoma was first reported by Wepfer 
in 1657. It was initially thought of  as a form of  stroke in 
the 17th century. Later it was considered as an inflammatory 
disease in the 19th century and as traumatic in the early 20th 
century. We now know that trauma is not the mandatory 
precursor of  this condition. 

Abstract
Introduction: Chronic subdural hematoma is one of the most common diseases encountered in neurosurgical practice. Although 
surgical drainage is an established treatment option for symptomatic patients, the ideal surgical approach remains controversial. 
The superiority of one modality over the other remains to be established.

Aim: This study aims to compare burr hole tapping and craniotomy in the management of chronic subdural hematoma.

Materials and Methods: A retrospective analysis of 100 cases of chronic subdural hematoma admitted in our institution was 
done. The type of procedure, operative duration, post-operative stay, reoperation, post-operative Glasgow coma scale, and 
mortality were analyzed using Chi-square test.

Results: The ideal procedure for each patient is shown based on the analysis of various parameters and their statistical 
significance is interpreted.

Conclusion: The ideal surgical option for chronic subdural hematoma has been highlighted based on the studied parameters. 
The best possible benefit to the patient has been elucidated.
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“mini”-craniotomy. Proponents for performing a craniotomy 
argue that the wide exposure allows for loculations to be 
broken up and membranes to be opened, which, in turn, leads 
to increased amount of  subdural drainage and decrease in 
recurrence rates.[7,8] The aim of  this study was to compare burr 
hole drainage and craniotomy in the management of  chronic 
subdural hematoma and to determine their clinical benefits.

Aim of the Study
The aim of  the study was as follows:
1. To compare the burr hole drainage and craniotomy in 

management of  chronic subdural Hematoma
2. To establish the optimum procedure for the given 

patient
3. To establish statistical significance in selection of  

procedure
4. To aid in prognostication of  surgery for chronic 

subdural hematoma.

MATERIALS AND METHODS

Study Group
This study was conducted at the Department of  
Neurosurgery, Madurai Medical College, Madurai, 
from January 1, 2016, to June 31, 2017. 100 patients 
who underwent surgical drainage of  a chronic subdural 
hematoma were retrospectively selected. Of  100 patients, 
60 patients underwent burr hole tapping and 40 patients 
underwent various types of  craniotomy which includes 
mini-craniotomy, decompressive craniotomy, and burr 
hole trephination.

Method Used
The initial CT scan performed on arrival and the 24 h 
post-operative CT scan were studied.

The volume of  subdural hematoma in the initial CT was 
measured using the formula AxBxC/2, where A, B, and 
C represent the dimensions in three axes perpendicular to 
each other.[9] The change in the clot volume on the pre- and 
post-operative CT scans was calculated and recorded. The 
difference was then computed and the percentage of  the 
clot removed was determined.

Medical records were reviewed for patient demographics.

The following parameters were also noted from patient 
records:
1. Glasgow coma scale (GCS) preoperatively on the 

1st post-operative dayand at discharge were noted.
2. Admission and discharge Rankin disability score
3. Pre-operative comorbidities
4. Use of  anticoagulation/antiplatelet therapy
5. History of  alcohol abuse
6. Time in the operating room.

Various factors that are considered to be risk factor of  CSDHs 
such as head trauma, underlying disease having bleeding 
tendency, and medications that alter coagulation status were 
corrected before surgery.

Table 1: Age‑wise distribution
Age in years Group Total

Burr hole Craniotomy
<45 11 2 13
>60 27 17 44
45–60 22 21 43
Total 60 40 100

Table 2: Chi‑square tests for age
Value df. Asymptotic 

significance (two‑sided)
Pearson Chi-square 4.715a 2 0.095
Likelihood ratio 5.148 2 0.076
Number of valid cases 100

Table 3: Sex distribution
Sex Burr hole Craniotomy Total
Female 7 5 12
Male 53 35 88
Total 60 40 100

Table 4: GCS score distribution
Burr hole group Craniotomy Total

GCS
<7 3 (5.0) 1 (2.5) 4 (4.0)
8–12 29 (48.3) 10 (25.0) 39 (39.0)
>13 28 (46.7) 29 (72.5) 57 (57.0)

Total
Count 60 40 100
GCS: Glasgow coma scale

Table 5: GCS score cross tabulation
Value Df. Asymptotic 

significance (two‑sided)
Pearson Chi-square 6.535a 2 0.038
Likelihood ratio 6.699 2 0.035
Linear-by-linear association 5.796 1 0.016
Number of valid cases 100
GCS: Glasgow coma scale

Table 6: Reoperation group cross tabulation
Reoperation Burr hole group Craniotomy Total
No 50 38 88
Yes 10 2 12
Total 60 40 100
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The choice of  operation was based solely on the surgeon’s 
preference and clinical experience.

Statistical Methods
The following statistical methods were used.

The data were analyzed using the Chi-square test.

OBSERVATIONS AND RESULTS

Patients undergoing burr hole tapping will be grouped as 
Group 1 and craniotomy as Group 2 hereinafter.

In the age group of  <45 years, 11 patients in burr hole 
group and two patients in craniotomy group [Table 1].

In the age group between 45 and 60 years, 22 patients in 
burr hole group and 21 patients in craniotomy group.

In the age group of  >60 years, 27 patients in burr hole 
group and 17 patients in craniotomy group.

P value of  age group is 0.095 which is statistically not 
significant [Table 2].

The mean age in burr hole group is 57.5 years of  age and 
mean age in craniotomy group is 59.45 years.

Of  60 patients in burr hole group, 53 are male patients 
and seven are female patients [Table 3]. Of  40 patients in 
craniotomy group, 35 patients are male patients and five 
patients are female patients.

Three  pa t i ents  in  bur r  ho le  g roup and one 
patient in [Table 4 and 5] craniotomy group presented in 
GCS <7, 29 patients in burr hole group and 10 patients in 
craniotomy group presented in GCS 8–12, and 28 patients 
in burr hole group and 29 patients in craniotomy group 
presented in GCS >13.

Reoperation was less in craniotomy group when compare 
to burr hole group, but P = 0.824 which is statistically not 
significant.

Reoperation is needed more in the age group of  
above 60 years, especially in the burr hole tapping 
group [Table 6 and 8].

Operative time is less for burr hole tapping group, 
most of  the cases are finished before 50 min, P value 
for operative is <0.001 which is statistically highly 
significant.

Post-operative stay is <10 days seen in 54 patients in 
burr hole tapping and 26 patients in craniotomy groups. 
P = 0.002 which is statistically significant

Table 7: Chi‑square tests for reoperation
Parameter Value Df. Asymptotic 

significance (two‑sided)
Exact 

significant (two‑sided)
Exact 

significant (one‑sided)
Pearson Chi-square 0.050a 1 0.824
Continuity correctionb 0.000 1 1.000
Likelihood ratio 0.050 1 0.823
Fisher’s exact test 1.000 0.527
Number of valid cases 100
Reoperation was done, 10 cases in burr hole group and 2 cases in craniotomy

Table 8: Reoperation in age wise
Reoperation rate Burr hole group Craniotomy
<40 years Nil Nil
41–60 2 1
>61 8 1

Table 9: Operative time ‑ cross tabulation
Time (min) Burr hole group Craniotomy Total 
<50 56 6 62
50–100 4 25 29
>100 0 9 9
Total 60 40 100

Table 10: Operative time ‑ Chi‑square tests
Chi-square tests

Value df. Asymptotic 
significance (two‑sided)

Pearson Chi-square 63.052a 2 0.000
Likelihood ratio 71.909 2 0.000
Linear-by-linear association 56.298 1 0.000
Number of valid cases 100

Table 11: Post‑operative stay ‑ cross tabulation
Burr hole group Craniotomy Total

≤10 days 54 26 80
>10 days 6 14 20
Total 60 40 100
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Ten patients were dead in burr hole group and 14 patients 

were dead in craniotomy group. P value for death cross 

tabulation is 0.035 which is statistically not significant.

DISCUSSION

Chronic subdural hematoma is a common disease 
encountered in neurosurgical practice. The various 
surgical procedures such as twist drill craniostomy, burr 
hole drainage, and craniotomy result in varying degrees 
of  reoperation rates from 5% to 27.8%[10-13] as well as 
varying morbidity and mortality rates. However, due 
to the discrepancy in clinical outcome of  each surgical 
intervention, there is an ongoing debate over optimal 
surgical treatment [Table 7].

Hamilton et al.[14] concluded that there was no significant 
difference in the incidence of  post-operative complications, 
hematoma recurrence, or operative mortality among the 
different surgical groups. Mondorf  et al [15]. described 
a comparison between craniotomy and burr hole 
treatments where the number of  craniotomy patients 
more than tripled that of  the burr hole group.[15] He 
reported craniotomy remains a valid and safe technique 
for the management of  patients with chronic subdural 
hematoma. [Table 9 and 10]

Sambasivan compares 2300 cases of  CSDH where over 
2200 are treated with craniotomy and only 51 with burr 
hole drainage [Table 11 and 12].[13] They concluded that an 
extended surgical approach with partial membranectomy 
has no advantages regarding the rate of  reoperation and 

Table 12: Chi‑square tests post‑operative stay
Value df. Asymptotic 

significance (two‑sided)
Exact 

significant (two‑sided)
Exact 

significant (one‑sided)
Pearson Chi-square 9.375a 1 0.002
Continuity correctionb 7.878 1 0.005
Likelihood ratio 9.275 1 0.002
Fisher’s exact test 0.004 0.003
Linear-by-linear association 9.281 1 0.002
Number of valid cases 100

Table 13: Death in each group cross tabulation
Outcome Burr hole group Craniotomy Total 
Death 10 14 24
Discharged 50 26 76
Total 60 40 100

Table 14: Chi‑square tests for death
Value df. Asymptotic significance  

(two‑sided)
Exact significance  

(two‑sided)
Exact significance  

(one‑sided)
Pearson Chi-square 4.423a 1 0.035
Continuity correctionb 3.475 1 0.062
Likelihood ratio 4.353 1 0.037
Fisher’s exact test 0.055 0.032
Number of valid cases 100

Table 15: Procedure wise ‑ cross tabulation
Procedure Death Discharged Total
Burr hole tapping 10 50 60
Burr hole trephination 2 1 3
Craniotomy 7 13 20
Decompressive craniectomy 3 2 5
Mini-craniotomy 2 10 12
Total 24 76 100

Table 16: Death in age wise
Age Burr hole Craniotomy
40 1 4
40–60 3 4
>60 6 6

Table 17: Comorbidities
Comorbidities Burr hole group Craniotomy group
Bleeding diathesis 18 10
Heart disease 28 8
DM 5 3
HT 32 18
Others 5 3
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the outcome. However, Lee et al. compared 38 patients 
with burr hole drainage to 13 treated with craniotomy[11] 

[Tables 13-16] and inferred that as initial treatment, burr 
hole drainage with irrigation of  the hematoma cavity 
and closed-system drainage is recommended. Extended 
craniotomy with membranectomy is reserved for instances 
of  acute rebleeding with solid hematoma.

The surgical technique for “mini-craniotomy” involved 
raising a craniotomy flap of  about 5–7 cm in greatest 
diameter centered over the area of  maximal hematoma 
thickness. The outer membrane was opened and excised as 
far as the craniotomy edges and then the inner membrane 
would be excised.

In cases of  burr hole and tapping, the burr hole was 
placed in the frontal region at the Kocher’s point and 
the other placed at the parietal eminence. The outer 
membrane was opened and irrigation was performed 
until clear effluent.

The primary endpoints of  the study included reoperation 
rates and mortality. Secondary endpoints involved length 
of  post-operative stay and morbidity as measured by 
post-operative and discharge Glasgow coma score, and 
discharge disposition. The data collection concluded when 
the patient was either discharged or expired. There was no 
long-term follow-up.

In addition, there were a higher number of  post-operative 
complications for craniotomy in our data, specifically 
related to post-operative infections, acute hemorrhage, 
and metabolic disturbances. Mortality associated with 
both procedures was comparable. With similar morbidity 
and mortality rates, our data support burr hole washout 
over craniotomy for the treatment of  CSDH in elder 
patients. In case of  reoperation, mini-craniotomy 
was superior to burr hole tapping and decompressive 
craniotomy.

The secondary endpoints of  the study, the average length 
of  stay, and average time in the operating room were 
compared. The results show that burr hole tapping as a 
better procedure compared to craniotomy as there was 
shorter duration of  hospitalization (7.7 vs. 11.1 days) and 
less time spent in the operating room. (48.8 vs. 129.4 min).

The major limitations of  our study remain that this is a 
retrospective study and includes relatively small number 
of  patients when compared to other studies. Due to the 
retrospective nature, there is a lack of  long-term follow-
up in our study. As it may be difficult to generalize the 
conclusions from the smaller sample size, the difference in 

patient safety requires further investigation. Future long-
term multi-institutional, prospective studies are needed to 
fully demarcate the differential outcomes due to procedure 
choice [Table 17].

CONCLUSION

In the age group of  <60 years, burr hole tapping appears 
to be superior to craniotomy for the treatment of  CSDH 
with respect to patient outcome, operating time, length 
of  stay, and recurrence. In our study, older age group 
had more recurrence rates with burr hole tapping when 
compare to craniotomy. In that case of  reoperation, 
mini-craniotomy was superior to burr hole tapping and 
decompressive craniotomy. However, in case of  severe 
comorbid conditions such as heart disease, renal diseases, 
and lung disorders, initial burr hole tapping may be 
appropriate.

Mini-craniotomy appears superior to other procedures in 
elder patients, whereas burr hole tapping is optimal method 
in younger adult subjects, but future long-term prospective, 
multicenter studies are needed.
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