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Abstract
Introduction: Single burr hole surgery for Chronic subdural hematoma (CSDH) is commonly performed 
neurosurgical procedure with >90% favorable outcome and less hospital stay. However, sometimes hospital stay 
may be prolonged due to associated prognostic factors, even in patients with favorable outcome. This study aims to 
analyze the early outcome of single burr hole and drainage surgery and factors that may be associated with prolong 
hospitalization.
Materials and method: A retrospective analysis of the patients who underwent single burr hole and drainage 
for CSDH from sept 2017 to may 2020 in Nepal Mediciti hospital. The patients with B/L CSDH, who underwent 
double burr hole and drainage or craniotomy evacuation or conservatively managed patients were excluded from 
the study. Early outcome was assessed using Glasgow outcome score at 7 days. Effect of use of antiplatelet/ 
anticoagulant drugs, age, comorbidity, preoperative Glasgow coma score on number of hospital stay was analyzed. 
Chi-square test was used for statistical analysis in SPSS version 25.
Results: Out of 85 patients, 73 were male. Mean age was 63.8 years. Early outcome in 7 days was favorable with 
GOS (4-5) in 90.6%. The use of antiplatelet or anticoagulant drugs was more common amongst patients with age 
> 70 years (p=0.01). The number of hospital stay was associated with age (p=0.00), antiplatelet or anticoagulant 
drugs (p=0.00), comorbidities (p=0.001), preoperative GCS(P=0.001) and GOS at 7 days (p=0.001).
Conclusion: Single burr hole and drainage surgery for CSDH mostly produce favorable outcome. The use of 
antiplatelet or anticoagulant drugs is more common in patients above 70 years. Age, antiplatelet or anticoagulant 
drugs, comorbidities, preoperative GCS, GOS at 7 days are related with longer hospital stay. 
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Introduction

Chronic subdural hematoma (CSDH) is most commonly 
encountered entity in neurosurgical practice 

predominantly affecting the elderly population and is one 
of the most gratifying surgeries as most of the time there 
is dramatic postoperative improvement of symptoms. 
CSDH is one of the most common types of intracranial 
hemorrhage and is caused by a tear in the bridging vein 
due to minor head trauma 1 but many people do not 
recall any trauma to the head and even if they had one, 
it is often trivial. Coagulopathy, brain surgeries and brain 
hypotension are also well known cause for CSDH. 2,3,4 Old 
age, antiplatelet medication, anticoagulant medication, 
diabetes mellitus (DM), end-stage renal disease (ESRD), 
coagulopathy, Glasgow Coma Scale (GCS) score, 
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hematoma thickness and bilaterality of the hematoma 
are all well-known prognostic factors correlated with the 
outcome of burr hole drainage. 5,6,7,8 The overall incidence 
rate of CSDH has been reported to be 20.6/100,000/year, 
with 76.5 in the age group of 70-79 years and 127.1 in 
the over 80 years group. 9 There is steady increase in the 
incidence of CSDH in developing countries due to the rise 
in life expectancy. 10 The single burr hole and drainage for 
CSDH is one of the easy, safe and effective technique, 
which is commonly performed neurosurgical procedure11. 
Complications may vary from minor Pneumocephalus, 
seizure to   major complications like intracerebral 
hemorrhage and subdural empyema.12 Different study has 
shown that mean hospital stay following single burr hole 
surgery to be 3.68±2.6, 4.3±2.2 days with > 90% of the 
patients with favorable outcome GOS (4-5).13 In general, 
excellent postoperative outcome is expected and patients 
are discharged earlier than 7days. Although this is general 
concept, sometimes some patients may need long term 
hospitalization, identification of these factors associated 
with prolong hospital stay is very important and should 
never be overshadowed. However, occasionally even 
patients with good outcome may need prolong hospital 
stay. In this study early outcome following single burr hole 
and drainage surgery and factors associated with prolong 
hospital stay (> 7 days) will be evaluated. 

Materials and Method

Retrospective study was conducted in all patients who 
underwent single burr hole and drainage for CSDH from 
sept 2017 to may 2020 in Nepal Mediciti Hospital. The 
patients with bilateral CSDH, who underwent bilateral or 
double burr hole and drainage or craniotomy and evacuation 
or conservatively managed patients were excluded from 
the study. After authorization from the Institutional review 
committee (IRC), IRC-RP-2076/0016, data was collected 
from hospital medical record and entered in Proforma. 
The early outcome was measured using Glasgow 
Outcome Scale (GOS) on seventh day. Those who were 
discharged in earlier than seven days were followed up 
in OPD on 7th day and GOS was recorded. The outcome 
was dichotomized into favorable (4-5) and unfavorable 
(1-3). The number of hospital stay was dichotomized into 
≤ 7days (early) and > 7 days (prolong) and it’s association 
with the independent variables like age <70 years and 
>70 years, presenting Glasgow Coma Scale (GCS) (<9, 
9-13, 14-15), GOS at 7 days {(3-4) favorable and (1-3) 

unfavorable}, antiplatelet and anticoagulant medications 
and  comorbidities was analyzed. The association of use 
of antiplatelet or anticoagulant drugs with age >70 and < 
70 was also analyzed. 

Statistical analysis

Statistical analysis was done by IBM SPSS statistic 
25 for windows using chi-square and type 1 error is set 
as 0.05.

Results

There were 85 patients, of which 73 were males. Mean 
age was 63.8 years. At one week after surgical evacuation, 
77 (90.6%) had favorable outcome (Table 1). There was a 
single mortality (1.17%) in our series.

Outcome GOS Frequency Percent

Unfavorable
1 0 0% 9.4%
2 1 1.2%
3 7 8.2%

Favorable
4 18 21.2% 90.6%
5 59 69.4%

Total 85 100% 100%
Table 1: Early outcome in one week

The use of antiplatelet or anticoagulant drugs were 
more common in > 70 years (p=0.014) (See Table 2).

AGE
Antiplatelet or 
Anticoagulant Total

No Yes

<70years 39 21 60
P value 
0.014>70 years 9 16 25

Total 48 37 85

Table 2: Association of antiplatelet and anticoagulant 
drugs with age

In 49 patients, the number of hospital stay was ≤ 
7days. Prolong hospital stay (> 7 days) was significantly 
associated with age (<70 years) (p=0.000), antiplatelet 
or anticoagulant drugs use (p=0.000), Comorbidity 
(p=0.001), GCS (p=0.001) and GOS (p=0.001) (See Table 
3). 
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Independent Variables Dependent variable
(Number of hospital stay) Total P value
< 7days >7days

Age <70 37 11 48
0.000>70 12 25 37

Total 49 36 85
Antiplatelet
Anticoagulant

No 49 11 60
0.000Yes 0 25 25

Total 49 36 85

Comorbidity No 42 19 61
0.001Yes 7 17 24

Total 49 36 85

GCS
14-15 47 23 70

0.0019-13 2 12 14
<9 0 1 1

Total 49 36 85

GOS 4-5 49 28 77
0.0011-3 0 8 8

Total 49 36 85
Table 3: Association length of hospital stay with independent variables

Discussion

CSDH is a diagnosis with increasing prevalence 
among the older age. With steady increase in the life 
expectancy in the developing countries, in last decade 
we have witnessed increase in the incidence of CSDH. 
Surgery is very rewarding as most of the time there is 
dramatic improvement in the clinical symptoms and 
post-operatively high yield appreciation are always 
expected. The preferred surgical method continues to 
attract debate. There is lack of uniformity about the 
treatment strategies, such as the role of burr hole, twist 
drill, craniotomy etc. There is also disagreement about 
the use of drain, irrigation and steroid.14,15 All patients in 
our series   underwent single burr hole and drainage under 
General anesthesia except one patient with CKD who was 
operated under sedation. All were post-operatively kept in 
flat position for 48 hours. Majority of the patients received 
antibiotic for seven days, intravenously for at least 48 
hours and then replaced with oral antibiotics.   Majority 
of the patients (49) were discharged earlier than 7 days 
following burr hole evacuation. Identification of factors 
leading to prolonged hospitalization is very essential while 
evaluating and have to be explained during preoperative 
counseling. The additional expense of hospitalization and 
unplanned stress which follows due to prolonged hospital 
invite disappointment and dissatisfaction. 

In our series at one week, 77 (90.6%) had favorable 
outcome with GOS (4-5), which was comparable with 
other series.13 CSDH is usually the disease of the old age 
though it may occur in other age group also but etiology 

may vary. Cerebral atrophy associated with ageing is 
the major factor that makes the elderly susceptible to 
develop CSDH. 16 Shrinkage of the brain leads to easier 
separation of dura from the arachnoid following a minor 
trauma or stress and lack of tamponade effect of the brain 
on the hematoma leads to expansion of the hematoma. 17 
Clinical symptoms of CSDH appear to vary depending on 
the degree of intracranial pressure from a symptomatic 
to comatose. Besides, headache, speech, sensorimotor 
disturbance, altered behavior or seizure may occur. 18 
Recurrent falls, delirium and worsening cognition were 
the most common symptoms in the old age >70 years19 
whereas the younger population are more likely to present 
with headache, nausea and vomiting as a consequence of 
raised intracranial pressure likely explained by a mass effect 
without significant age-related atrophy and the symptoms 
arrive earlier (smaller hematomas) and apparently before 
neurological deficits occur in most cases.20 In our series of 
the 36 patients who were discharged more than 7days, 25 
were > 70 years of age (p=0.000). Recovery in different 
age group varies, as morbidity and mortality are more 
associated with older age groups. Frailty, degenerative 
changes in the musculoskeletal system and nervous 
system, hemodynamic alteration, compromised respiratory 
system, recovery from anesthesia, postoperative delirium, 
postoperative cognitive dysfunction (POCD), delayed 
wound healing are independent factors associated with 
old age following surgery and may not be associated 
with the disease.21 These individual factors may limit 
functional outcome and recovery time in patients with 
increasing age and prolong hospital stay. Age itself and 
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other medical conditions are the pre-existing comorbidity 
that can have direct role in the patient’s recovery time. 
Only 7/49 patients discharged in ≤ 7days had comorbidity 
Hypertension (HTN), Diabetes Mellitus (DM), COPD 
whereas 17/36 patients who were discharged in >7days 
had HTN, uncontrolled DM, COPD, Post-MI, CKD, 
PCI (percutaneous coronary intervention), AF (atrial 
fibrillation), ischemic stroke (p=0.000). Optimization of 
the medical comorbid condition is very important for the 
outcome following of any surgery which may inversely 
delay the recovery time and hospital stay.

In the last decade there has been an increasing 
use of antiplatelet and anticoagulation therapy among 
adult patients especially in the elderly. 22 This has also 
been encouraged by an increasing number of studies 
showing the clinical and economical advantage of aspirin 
consumption both for primary and secondary prevention 
of cardiovascular disease (CVD), as well as for cancer 
prevention. 23, 24, 25,26,27,28 Bleedings are well known risks 
of both antiplatelet and anticoagulant therapy and both 
therapies have historically been considered as risk factors 
for CSDH. 29,30,31,32,33 There was significant association 
of use of antiplatelet or anticoagulant in elder group in 
our series, 21 out of 60 in age group < 70 years and 16 
out of 25 in age group > 70 years were on antiplatelet or 
anticoagulation therapy (p=0.014). In all elective cases, 
aspirin or anticoagulant drug like warfarin was stopped for 
3 days prior to surgery. Vitamin K was administered I/V for 
3 days in patients with warfarin and Platelet rich plasma 
was transfused if platelet count was <90 thousands. The 
surgery was performed only after normalization of PT/
INR and platelet count. In case of emergency I/V Vitamin 
K, platelet rich plasma or Fresh frozen plasma was 
transfused intra operatively for therapeutic correction and 
continued postoperatively until achieved. Postoperatively, 
aspirin or warfarin was started only after 3- 5 days, after 
getting a postoperative CT scan. Sometimes in patients 
with cardiac stent anticoagulants can’t be stopped as there 
is chance of thrombosis. There was one patient in our 
series also, where warfarin was switched to heparin (as 
reversal is quick), aPTT (activated partial thromboplastin 
time) was monitored as per protocol and later switched 
to oral anticoagulant. None of the patients in our series 
discharged ≤7days were on antiplatelet or anticoagulant 
drugs whereas 17 out of 36 discharged in > 7days were on 
antiplatelet or anticoagulant drugs (p=0.001).

Different studies have demonstrated the association 
of preoperative GCS with the outcome using GOS. Islam 
et al, showed statistically significant correlation between 
GCS on admission and clinical outcome in patients with 
unilateral chronic subdural hematoma after surgery.34 
Outcome is directly related to the length of hospital stay. 

In our series, of the 49 patients discharged ≤ 7days, 47 
had GCS (4-15), 2(9-13) and 0(<9). Among 36 patients 
discharged > 7days, 23 had GCS(14-15),12(9-13) ,1(<9) 
(p=0.001). The preoperative GCS determined  the 
outcome and is significantly associated with the number 
of hospital stay. Out of 49 patients discharged in ≤ 7days 
49 had favorable GOS(4-5) and 36 patients discharged 
> 7 days 28 had favorable GOS(4-5) and 4 unfavorable 
GOS(1-3) (p=0.001).Most of the patients with favorable 
GOS are discharged in ≤ 7days, sometimes even patients 
with favorable GOS may need prolong hospitalization due 
to some medical problems surgical complication.

Though new onset of medical problems and surgical 
complications are also directly associated with the recovery 
time and length of hospital stay but it can’t be predicted 
pre-operatively. The surgical complications may vary 
from minor common complication like pneumocephalus, 
seizure to severe ones like intracerebral hemorrhage, 
subdural empyema and medical problems like chest 
infection, UTI and DVT. As our study is more focused 
on determining the cause of prolong hospital stay, these 
were not studied. This being a retrospective study; larger 
sample size and prospective study is needed to establish 
the findings of this study. 

Conclusion 

Single burr hole and drainage for CSDH mostly 
produce favorable outcome. The use of antiplatelet or 
anticoagulant drugs is more common in patients older 
than 70 years. Age, antiplatelet or anticoagulant drugs, 
comorbidities, preoperative GCS, GOS at 7 days are 
associated factors that may be related with longer hospital 
stay. Incorporation of the prognostic factors are very 
essential and should not be omitted while explaining the 
prognosis.
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