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ABSTRACT 

Background/Objective:  Chronic subdural hematoma (CSH) is a type of intracranial hemorrhage is commonly 

seen in old age. It has a poor prognosis when misdiagnosed or a delayed treatment can lead to significant 

morbidity. We evaluated the effectiveness of available surgical treatments for the management and outcome of 

CSH. 

Method:  The prospective cases (n = 48) of CSH were included from Department of Neurosurgery, Sheikh Zayed 

Hospital, Lahore during January 2014- December 2017. Detailed history of patients was taken along with 

comprehensive examinations with CT scans and MRIs. The CSH patients were treated surgically either with burr-

hole evacuation (unilateral/bilateral) with irrigation or burr-hole drainage with drain 48 to 72 hours. 

Results:  The mean age of male patients was 68 years and 56 years in female patients. Most of our patients 

recovered (81.25%; GOS 5) uneventfully. Patients were mostly treated with burr-hole evacuation with irrigation. 

The 15% patients had required ICU management with GOS 2-3. Older (> 65 years) male patients were at higher 

risk of CSH. Trauma was not the only major cause of the CSH as history of trauma was not present in the 

majority (< 25%) of the patients. We found following significant risk factors, i.e., hypertension (73%), DM 

(62.5%) and ischemic heart disease (60%) and intake of anticoagulant/antiplatelet drugs (60%). A 4% recurrence 

was reported in our CSH patients. Stroke as a postoperative complication was reported in two patients (4%) and 

only one patient (2%) died of aspiration pneumonia. 

Conclusion:  Chronic subdural hematoma can be effectively treated by simple surgical intervention if diagnosed 

early and mortality can be reduced. We found burr-hole evacuation (unilateral/bilateral) with irrigation an 

effective treatment against CSH, as most of our patients (> 80%) were recovered with it. The trauma was not the 

only cause of CSH as history of trauma was not present in the majority of the patients, therefore, some other 

factors are also involved in the CSH formation in old age. 

Keywords:  Chronic Subdural Hematoma; Bilateral Burr-Hole Evacuation; Trauma; Intracranial Hemorrhage. 

 
INTRODUCTION 

Chronic subdural hematoma (CSH) is frequent type of 

an intracranial hemorrhage commonly seen in old age 

along with different comorbidities.
1-3

 This study was 

aimed to diagnose CSH in patients and evaluate effe-

ctiveness of the treatments followed. We conducted 

this study to evaluate the effectiveness of available 

surgical treatments for the management and outcome 

of CSH at the Department of Neurosurgery at Sheikh 

Zayed Hospital Lahore from January 2014 to 

December 2017. We identified few risk factors of 

chronic subdural hematoma in elderly patients. Glo-
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bally, the incidence of subdural hematoma is increa-

sing since 1967. The prevalence of CSHs is elevating 

now and it is anticipated that it will become the most 

typical neurological condition by the year 2030 in 

United States.
4-5

 Elder patients who are being treated 

with drainage intervention, 32% of one year mortality 

rate is anticipated.
6
 Chronic subdural hematoma can 

develop into its acute form which can result in an 

adverse outcome and survival time.
6-10

 The conditions 

can worsen in these cases and can surpass primary 

brain tumors and metastasis.
11

 Chronic subdural hema-

toma (CSH) has a poor prognosis in case of misdia-

gnosis and/or with a delayed treatment which can lead 

to significant morbidity and mortality. It consists of 

liquefied blood and its breakdown products enclosed 

in a neo-membrane. Chronic subdural hematoma is 

located in the potential space between arachnoid and 

dura-mater. Although, some types of chronic subdural 

hematomas involve days to weeks with a history of 

trauma. However, in the majority of patients there is 

no definite history of trauma which precedes the 

discovery of chronic subdural hematoma. When there 

is no associated trauma, other etiologies should have to 

be considered for example, coagulopathies, vascular 

malformations, neoplastic and inflammatory condi-

tions etc.
5
 A chronic subdural hematoma may result in 

brain compression and subsequent neurological defi-

cits. It is one of the common neurological condition 

and often treated with relatively simple and effective 

surgical procedures. The prognosis for the patients 

CSH is usually misleading. It is estimated that about 

20% of CSH patients can present a poor neurological 

outcome that can lead to significant disability. The 

perioperative rate of death susceptibility in CSH pati-

ents is between 1.2 – 11%.
7-8,12-13

 

 The clinical features of these patients are highly 

variable, thus an initial misdiagnosis is a common 

dilemma. The complaints are often nonspecific, there-

fore a high level of suspicion must be maintained. The 

usual presenting complaints are altered mentation, 

unexplained history of focal weakness, seizures and 

symptoms of raised intracranial pressure like head-

ache, vomiting, etc. The variables that predispose for-

mation of chronic subdural hematoma are being male 

gender, age more than 70 years, cerebral atrophy, co-

agulopathies of various causes of chronic liver and 

renal diseases and use of anticoagulants for various 

concomitant diseases like ischemic heart disease 

(IHD). In elderly patients, the trauma and disprin the-

rapy can be risk factors in the development of a chro-

nic subdural hematoma. The CT and MRI scans are 

the common diagnostic investigations for CSH on 

which it appears as a pericerebral fluid collection 

along the convexities with a convex outer border and 

concave inner border. 
 

MATERIALS AND METHODS 

This study was conducted in the Department of Neuro-

surgery at Sheikh Zayed Hospital, Lahore from Jan-

uary 2014 to December 2017. We included all patients 

with chronic subdural hematoma with age between 

40 – 80 years who gave consent. We excluded preg-

nant women, children less than 18 years of age, pati-

ents with renal failure and those patients who did not 

give consent. Tumor surgery patients and trauma sur-

gery patients were also excluded from the study. We 

enrolled 48 older patients who were presented with 

chronic subdural hematoma (CSH). Informed consents 

were was taken from all patients or their attendants 

conformed to institutional ethical standards. Patients’ 

background information and clinical presentations 

were recorded. The history of any co-existing disease 

or co-morbidities such as hypertension, diabetes melli-

tus (DM), ischemic heart disease (IHD), chronic renal 

and liver diseases were recorded. The information on 

different drug intake, such as, anticoagulants, anti-

thrombolytic, chemotherapeutic agents, etc., was also 

noted along with corresponding duration of intake. 

Further, history regarding trauma was also noted. 

 Data analysis was performed in SPSS (v.22.0, 

IBM Corporation) software. A Chi Square (χ
2
) test was 

applied to look a relative significance at p < 0.050 in 

the co-morbidities (hypertension, DM, IHD, chronic 

kidney and liver diseases, trauma) between the respec-

tive occurrences out of total. A Chi Square (χ
2
) test 

was also applied to look a relative significance at 

p < 0.050 in the particular surgical option and outcome 

related parameters (GOS, recurrence, recovered, mor-

tality, postoperative complication) out of total. 

 All patients had undergone a CT scan (brain 

plain). The MRI procedure was also performed in most 

of the patients, especially in patients with isodense 

hematoma on CT. The routine lab tests were conduc-

ted for CBC, coagulation profile, PT, APTT, renal and 

liver profiles (LFTs, RFTs) and other relevant tests for 

the stabilization for surgical intervention. The regular 

mode of treatment for CSH was the burr-hole evacu-

ation i.e., copious irrigation with warm saline till the 

effluent was cleared. However, those patients which 

presented with recurrence or significant brain atrophy, 

the burr-hole evacuation was followed by drainage 

with a subdural drain for 48 to 72 hours. 
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RESULTS 

There were 48 patients with chronic subdural hema-

toma (CSH) enrolled in the Neurosurgery Department 

of Shaikh Zayed Hospital, Lahore. The mean age of 

male patients was 68 years and 56 years in female 

patients (Table 1). Out of 48 patients, 32 were male 

(66.6%) and 16 were females (33.33%). 

 
Table 1: Background Information of Chronic Sub-

dural Hematoma (CSH) Patients (n = 48). 
 

 
Male 

Patients 

Female 

Patients 

Number 32 16 

Percentage Prevalence % 66.6 33.3 

Mean Age (years) 68 56 

 
 Table 2 describes the clinical history in CSH 

patients. In majority of CSH patients, the trauma was 

not the cause of the diseases as history of trauma was 

present in only 11 (22.91%) CSH patients. Only two 

patients (4.16%) had chronic liver disease with altered 

LFTs and coagulation factors. However, 29 (60.41%) 

patients were on anticoagulants/antiplatelets for some 

other concomitant diseases such as IHD, stroke, etc. 

The 35 (72.91%) patients had hypertension, 30 

(62.5%) had diabetes mellitus and 29 (60.41%) pati-

ents had been treated for ischemic heart disease (IHD). 

History of chronic renal disease was present in only 

one (2.08%) patient. 

 Most of our patients (> 80%) did well with burr-

hole evacuation (unilateral/bilateral) with irrigation 

with normal saline under general anesthesia. Only few 

patients required treatment with burr-hole drainage 

with drain, whereas, the rest of the patients (> 80%) 

were treated only with burr-hole evacuation with irri-

gation. The 39patients (81.25%) recovered unevent-

fully and were discharged within a week’s time with 

(Glasgow Outcome Scale) GOS 5.Six (12.5%) patients 

required ICU management and remained admitted for 

more than two weeks. These patients were discharged 

with significant neurological deficit with GOS 2 – 3. 

Two patients (4.16%) were re-admitted because of 

recurrent chronic subdural hematoma. They were re-

explored and burr-hole evacuation with subdural drain 

placement was done. Moreover, two patients (4.16%) 

developed complications in the form of stroke during 

postoperative course. One patient (2.08%) died beca-

use of the pulmonary complications (aspiration pneu-

monia). Table 3 shows the summary of the manage-

ment of surgery and outcome of CSH patients. There 

 

 
 

Fig. 1:  Bilateral Subacute on Chronic Subdural Hematoma. 

 

 
 

Fig. 2):  MRI of Bilateral Chronic Subdural Hematoma. 

 
existed a relative significance (significant difference at 

p < 0.050) between all mentioned history parameters, 

surgery options and outcome (recurrence, recovered, 

mortality, postoperative complication) out of total 

except, diabetes mellitus, ischemic heart disease and 

anticoagulant therapies (Tables 2, 3). Some CT and 
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MRI scans are mentioned in figures. Figure 1 shows a 

bilateral subacute on CSH. Figure 2 represents an 

MRI of bilateral CSH. Figure 3 shows a CT scan of 

recurrent bilateral CSH. 

 
DISCUSSION 

The epidemiological study of CSH is still in progress 

around the world. The choice and option for CSH 

surgery is still in debate due to complexities of 

previous ailments in old age, non-specific symptoms 

and mistreatments.
1,3

 The purpose of the current study 

was to monitor effectiveness of the currently available 

surgical treatments to find out the resulting risk factors 

and outcomes of chronic subdural hematoma in elderly 

patients. Ko et al., (2008)
14

 reported following as risk 

factors of CSH: diabetes, epilepsy, dementia, use of 

antiplatelet or anticoagulants, chemotherapeutic drugs, 

bleeding occurrences, leukemia, liver dysfunction, 

kidney diseases and intracranial hypotension. Most of 

our patients recovered (81.25%; GOS 5) uneventfully, 

mostly treated with burr-hole evacuation with 

 

 
 

Fig. 3: CT Scan of Recurrent Bilateral Chronic Subdural 

Hematoma. 

Table 2:  Clinical History of Co-morbidities and Therapies in Chronic Subdural Hematoma (CSH) Patients. 
 

Clinical History 
Number of 

Cases 

Percentage 

Prevalence % 
p-value *df Chi square χ

2
 

Hypertension 35 72.91 0.001** 1 10.083 

Diabetes Mellitus 30 62.50 0.083 1 3.000 

Ischemic Heart Disease 29 60.41 0.149 1 2.083 

Chronic Renal Disease   2   4.16 0.000** 1 40.333 

Chronic Liver Disease   1   2.08 0.000** 1 44.083 

Trauma 11 22.91 0.000** 1 14.083 

Anticoagulants/Antiplatelets Therapy 29 60.41 0.149 1 2.083 

 

*degrees of freedom 

**significant (p < 0.05) 

 
Table 3:  Management of Surgery and Outcome. 
 

Parameters 
Number of 

Cases 

Percentage 

Prevalence % 
p-value *df 

Chi square 

χ
2
 

Type of Surgery 

Burr-hole evacuation 

with irrigation 
41 85.41 0.000** 1 24.083 

Burr-hole drainage with 

drain 
  7 14.58 0.000** 1 24.083 
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Glasgow Outcome 

Scale 

GOS: 5 39 81.25 0.000** 1 18.750 

GOS: 2 – 3   6 12.5 0.000** 1 27.000 

Recovered Uneventfully 39 81.25 0.000** 1 18.750 

CSH Recurrence   2 4.16 0.000** 1 40.333 

Postoperative Complication   2 4.16 0.000** 1 40.333 

Mortality   1 2.08 0.000** 1 44.083 
 

*degrees of freedom 

**significant (p < 0.05) 

 
irrigation. The 15% patients had required ICU mana-

gement with GOS 2 – 3. Older (> 65 years) male pati-

ents were more at risk of CSH. Trauma was not the 

only major cause of CSH, as history of trauma was not 

present in the majority (< 25%) of the patients. We 

found following significant risk factors, i.e., hyper-

tension (73%), DM (62.5%) and ischemic heart dise-

ase (60%) and intake of anticoagulant/antiplatelet dru-

gs (60%). A 4% recurrence was reported in our CSH 

patients. Stroke as complication was reported in two 

patients (4%) during postoperative course. And only 

one patient (2%) died of aspiration pneumonia. It has 

been reported that CSH was more present in men 

(98%) as compared to women (2%).
5
 This data is con-

sistent with other studies of different countries.
15-19

 In 

our cases, there were more male patients (65.6%) as 

compared to female patients. Balser et al., (2015)
5
 

reported that 73% of CSH patients were with age gre-

ater than 65 years in their study. This data is consistent 

with other studies of different countries.
20-21,18

 

 Yamamoto et al., (2003)
22

 described that seizure 

history and previous diabetes mellitus are closely 

associated with the incidence of CSH recurrence. 

Adhiyaman et al., (2001)
23

 indicated that CSH can 

follow a minor trauma, but a history of direct trauma 

to the head was absent in around half of the presented 

cases. They also reported that use of anticoagulant 

therapies as significant risk factors in the occurrence 

of CSH.
2
 Pneumonia has been reported as the medical 

complexity in about some of CSH cases.
2,24-26

 Stroke 

as complication was reported in our two patients (4%) 

during postoperative course. It is well accepted that 

postoperative complications and recurrences exist in 

CSH.
27

 The medical history, such as hypertension, 

diabetes mellitus, COPD, dementia and ischemic heart 

diseases have been reported in patients with chronic 

subdural hematoma.
28

 Bleeding tendency and hema-

toma density have been considered as major risk fac-

tors of CSH recurrences.
14

 It is known that anticoagu-

lation and antiplatelet medications can increase the 

risk of hemorrhages.
5
 It is mentioned by Balser et al., 

(2015)
5
 that a subdural hematoma can be prevented 

spontaneously if it is diagnosed timely and managed 

properly, however, an untreated or misdiagnosed hem-

atoma can be fatal in the form of impaired neurolo-

gical condition or cerebral decompensation.
29

 More-

over, a recurrence rate would be less than 15% of CSH 

patients treated with drainage as compared to those 

who do not.
30

 Yang et al., (2012)
31

 mentioned that old 

age susceptibility has been anticipated from an increa-

sed cerebral atrophy, because a positive correlation 

exists between the prevalence of CSH and the quantity 

of brain atrophy. Such increased atrophy can prompt 

trauma which promotes a spacing in the layer of dura-

arachnoid,
32

 because granulation tissue proliferation 

can be induced by fibrin on inner side of dural sur-

face.
33

 

 In the current study, 60% of CSH patients were 

having anticoagulants or aspirin for some other prob-

lem which is consistent with other studies. An increa-

sed use of anticoagulant drugs in elderly patients with 

brain atrophy conditions can significantly raise the 

CSH incidence. The use of antiplatelet or anticoagu-

lant drugs can increase the risk of CSH condition up to 

10 folds.
34

 The elevated prevalence of CSH in the aged 

population emphasizes the fact that CSH could likely 

to emerge from degenerative disease other than trau-

ma. We also found that trauma was not the major cau-

se of CSH, as history of trauma was not present in the 

majority of the patients. In the past, the pathogenesis 

of CSH was never been considered a consequence of 

traumatic condition alone.
35-36

 It was first demonstra-

ted in the 18
th
 century by Virchow that: ―exudates ga-

ther in subdural gaps from inflammatory processes‖.
35

 

Later on, in the beginning of the 19
th
 century, Trotter 

suggested trauma in contrary to the inflammatory 
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processes.
4
 Further studies have explained that the 

presence of blood in the subdural space, secondary to 

meningeal trauma prompts some inflammatory pro-

cesses by dural cells, which can lead to the develop-

ment of vascular neomembrane and cause recurrent 

microhemorrhages followed by hematoma growth.
37-

38,35
 A study by Sousa et al., (2013)

18
 has also reported 

that less than 50% of patients did not present a trauma 

history.
18

 Moreover, a study demonstrated that CSH 

was reported nine months later, after trauma inci-

dence.
39

 It is known that a trauma emerges from the 

exudation of blood in subdural space and a large 

subdural space can predispose to blood collection. 

Bridging veins of subdural region include thin vessel 

walls with reduced collagen and hence results in more 

susceptibility than the subarachnoid region.
40

 

 The surgical evacuation procedures via burr-holes 

is accepted globally but percentage outcome varies up 

to 40% [1 Ernestus et al., 1997]. Most of our patients 

did well with burr-hole evacuation (unilateral/bilateral) 

with irrigation with normal saline under general anes-

thesia. Only few patients required treatment with burr-

hole drainage with drain. Ernestus et al., (1997)
1
 con-

ducted a retrospective study to find out operative opt-

ions in patients with CSH and suggested that burr-hole 

craniostomy with closed-system drainage is best choi-

ce for CSH treatment.
1
 Lee et al., (2004)

41
 supported 

burr-hole drainage with irrigation of hematoma and 

closed-system drainage. Mori and Maeda (2001)
27

 

reported a good recovery in 500 consecutive CSH 

patients who were treated with burr-hole craniostomy 

with closed system drainage. In their study, around 1% 

patients died due to disseminated intravascular coagu-

lation. They found recurrence in about 10% of CSH 

patients. Existence of cerebral infarction and old age 

were significantly correlated with poor brain re-expan-

sion. They found postoperative complications in aro-

und 5% of CSH patients such as acute subdural hema-

toma from an incomplete hemostasis of wound on the 

scalp and tension pneumocephalus.
27

 During 1943 – 

1980, the CSH patients were treated with burr-hole 

without drainage as mentioned by Robinson (1984) 

and mortality rate of 1.5% was reported.  Moreover, a 

recent comprehensive systemic review mentioned that 

a use of closed system drainage after burr-hole evacu-

ation can have a more potential to eliminate recur-

rences and general complications.
42

 We reported a 4% 

recurrence in our CSH patients. In chronic subdural 

hematoma, a recurrence is likely to occur and Tori-

hashi et al., (2008)
43

 conducted a study to determine 

independent predictors linked with CSH recurrence in 

surgical cases. They considered following factors: age, 

sex, DM, hypertension, cerebrovascular disease, heart 

disease, anticoagulant & antiplatelet treatments, bila-

teral CSH and atrial fibrillation. They reported recur-

rence in 61% patients. They suggested bilateral chro-

nic subdural hematoma as an independent predictor for 

CSH recurrence. They also concluded that medications 

like anticoagulants and antiplatelets might provoke the 

development of CSH as the association was found 

insignificant.
43

 Ko et al., (2008)
14

 mentioned that in 

their institute, the burr-hole drainage with drain has 

been an effective treatment option from 20 years. 

Similarly, Oishi et al., (2001)
44

 also supported the use 

of burr-hole surgical option. 

 A retrospective CSH study during 1980 – 2002 

was conducted by Gelabert-González et al., (2005)
2
 

and included patients treated with burr-hole cranio-

tomy with closed-system drainage. They observed 

around 17% postoperative complications and 2% mor-

tality rate. Patient age greater than 70 and clinical 

grade, both are related to poor prognosis.
2
 However, 

Singla et al., (2013)
3
 explained that a subdural evacu-

ating port system SEPS is an effective and safer with 

low invasiveness treatment option to manage CSH. 

Weigel et al., (2003)
45

 conducted research to find out 

survival rates in patients of 90 years of age with symp-

tomatic CSH. It was mentioned that a postoperative 

outcome of CSH has not yet improved from last 20 

years. It was also mentioned that twist-drill and burr-

hole craniostomy are first or primary treatment level, 

whereas, craniotomy can be considered as second tre-

atment level.
45

 The CT is a diagnostic tool in great 

majority of chronic subdural hematoma. However, in 

an isodense hematoma with marked cerebral atrophy 

and prominent subarachnoid spaces may present diffi-

culties to establish diagnosis. Magnetic resonance ima-

ging (MRI) will be unequivocally helpful in confirm-

ing the diagnosis. In these patients coagulation abnor-

malities are frequently associated and their periope-

rative management is important. In most of symp-

tomatic patients, an evacuation can be carried out 

under local or general anesthesia with simple burr 

holes (unilateral or bilateral) followed by serial CT 

scans in postoperative management. An early diagno-

sis and evacuation were well rewarding in majority of 

the patients, as more than 80 percent of our patients 

improved markedly without any neurological deficit. 

 
CONCLUSION AND RECOMMENDATION 

Chronic Subdural hematoma (CSH) can be effectively
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treated by relatively simple surgical intervention if 

diagnosed early and morbidity & mortality can signi-

ficantly be reduced. We found burr-hole evacuation 

(unilateral/bilateral) with irrigation as an effective 

treatment against CSH as most of the patients (>80%) 

were recovered with it. In majority of CSH patients, 

the trauma was not the only cause of the diseases as 

history of trauma was not present in the majority of the 

patients. Therefore, some other synergistic risk factors 

may also involve in CSH formation in old age. The 

significant risk factors were: hypertension (73%), DM 

(62.5%) and ischemic heart disease (60.41%) and 

intake of anticoagulant/ antiplatelet drugs (60%). 

Recurrent CSH was reported 4%, postoperative 

complications were 4% and mortality was 2%. Further 

studies are required to affirm other risk factors. 

 
Address for Correspondence: 

Dr. Saman Shahid 

National University of Computer & Emerging 

Sciences (NUCES), Foundation for Advancement of 

Science & Technology (FAST), Lahore – Pakistan 

Email: dshahidsaman@gmail.com 

 
References 

1. Ernestus R-I, Beldzinski P, Lanfermann H and Klug N. 

Chronic subdural hematoma: surgical treatment and 

outcome in 104 patients. World Neurosurgery, 1997; 

48: 220-5. 

2. Gelabert-González M, Iglesias-Pais M, García-Allut A 

and Martínez-Rumbo R. Chronic subdural haematoma: 

surgical treatment and outcome in 1000 cases. Clinical 

neurology and neurosurgery, 2005; 107: 223-9. 

3. Singla A, Jacobsen WP, Yusupov IR and Carter DA. 

Subdural evacuating port system (SEPS)—minimally 

invasive approach to the management of chronic/sub-

acute subdural hematomas. Clinical neurology and neu-

rosurgery, 2013; 115: 425-31. 

4. Trotter W. Chronic subdural haemorrhage of traumatic 

origin, and its relation to pachymeningitis haemorrha-

gica interna. BJS. 1914; 2: 271-91. 

5. Balser D, Farooq S, Mehmood T, Reyes M and Sama-

dani U. Actual and projected incidence rates for chronic 

subdural hematomas in United States Veterans Admini-

stration and civilian populations. Journal of neurosur-

gery, 2015; 123: 1209-15. 

6. Miranda LB, Braxton E, Hobbs J and Quigley MR. 

Chronic subdural hematoma in the elderly: not a benign 

disease. Journal of neurosurgery, 2011; 114: 72-6. 

7. Frontera JA, De Los Reyes K, Gordon E, et al. Trend in 

outcome and financial impact of subdural hemorrhage. 

Neurocritical care, 2011; 14: 260-6. 

8. Iantosca M and Simon R. Chronic subdural hematoma 

in adult and elderly patients. Neurosurgery clinics of 

north America, 2000; 11: 447-54. 

9. Mellergård P and Wisten O. Operations and re-operat-

ions for chronic subdural haematomas during a 25-year 

period in a well defined population. Actaneurochirur-

gica. 1996; 138: 708-13. 

10. Ramachandran R and Hegde T. Chronic subdural hema-

tomas—causes of morbidity and mortality. Surgical 

neurology, 2007; 67: 367-72. 

11. Filippini G. Epidemiology of primary central nervous 

system tumors. Handbook of clinical neurology, Else-

vier, 2012: p. 3-22. 

12. De OJ, Pacheco H and Negron B. Chronic and subacute 

subdural hematoma in the adult population. The Puerto 

Rico experience. Puerto Rico health sciences journal, 

1998; 17: 227-33. 

13. Hamilton MG, Frizzell JB and Tranmer BI. Chronic 

subdural hematoma: the role for craniotomy reevalu-

ated. Neurosurgery, 1993; 33: 67-72. 

14. Ko B-S, Lee J-K, Seo B-R, Moon S-J, Kim J-H and 

Kim S-H. Clinical analysis of risk factors related to re-

current chronic subdural hematoma. Journal of Korean 

Neurosurgical Society, 2008; 43: 11. 

15. Asghar M, Adhiyaman V, Greenway M, Bhowmick BK 

and Bates A. Chronic subdural haematoma in the elde-

rly—a North Wales experience. Journal of the royal 

society of medicine, 2002; 95: 290-2. 

16. Baechli H, Nordmann A, Bucher H and Gratzl O. Dem-

ographics and prevalent risk factors of chronic subdural 

haematoma: results of a large single-center cohort stu-

dy. Neurosurgical review, 2004; 27: 263-6. 

17. Chen J and Levy M. Causes, epidemiology, and risk 

factors of chronic subdural hematoma. Neurosurgery 

clinics of north America, 2000; 11: 399-406. 

18. Sousa EB, Brandão LF, Tavares CB, Borges IB, Neto 

NGF and Kessler IM. Epidemiological characteristics 

of 778 patients who underwent surgical drainage of 

chronic subdural hematomas in Brasília, Brazil. BMC 

surgery, 2013; 13: 5. 

19. Suzuki J and Komatsu S. Estrogen in patients with 

chronic subdural hematoma. Surgical neurology, 1977; 

8: 243-7. 

20. Kudo H, Kuwamura K, Izawa I, Sawa H and Tamaki N. 

Chronic subdural hematoma in elderly people: present 

status on Awaji Island and epidemiological prospect. 

Neurologia medico-chirurgica. 1992; 32: 207-9. 

21. Maurice-Williams R and Kitchen N. The scope of neu-

rosurgery for elderly people. Age and ageing, 1993; 22: 

337-42. 

22. Yamamoto H, Hirashima Y, Hamada H, Hayashi N, 

Origasa H and Endo S. Independent predictors of recur-

rence of chronic subdural hematoma: results of multi-

variate analysis performed using a logistic regression 

model. Journal of neurosurgery, 2003; 98: 1217-21. 

23. Adhiyaman V, Asghar M, Ganeshram K and Bhow-



Management and Outcome of Chronic Subdural Hematoma: A Prospective Study of Shaikh Zayed Hospital, Lahore 

Pak. J. of Neurol. Surg. – Vol. 22, No. 1, Jan. – Mar., 2018         -31- 

mick B. Chronic subdural haematoma in the elderly. 

Postgraduate medical journal, 2002; 78: 71-5. 

24. Havenbergh TV, Calenbergh FV, Goffin J and Plets C. 

Outcome of chronic subdural haematoma: analysis of 

prognostic factors. British journal of neurosurgery, 

1996; 10: 35-9. 

25. Abouzari M, Rashidi A, Rezaii J, et al. The role of post-

operative patient posture in the recurrence of traumatic 

chronic subdural hematoma after burr-hole surgery. 

Neurosurgery, 2007; 61: 794-7. 

26. Ohba S, Kinoshita Y, Nakagawa T and Murakami H. 

The risk factors for recurrence of chronic subdural 

hematoma. Neurosurgical review, 2013; 36: 145-50. 

27. MORI K and MAEDA M. Surgical treatment of 

chronic subdural hematoma in 500 consecutive cases: 

clinical characteristics, surgical outcome, complicat-

ions, and recurrence rate. Neurologia medico-chirur-

gica. 2001; 41: 371-81. 

28. Santarius T, Kirkpatrick PJ, Ganesan D, et al. Use of 

drains versus no drains after burr-hole evacuation of 

chronic subdural haematoma: a randomised controlled 

trial. The Lancet. 2009; 374: 1067-73. 

29. Markwalder T-M. Chronic subdural hematomas: a re-

view. Journal of neurosurgery, 1981; 54: 637-45. 

30. Sarnvivad P, Chiewchanvechakul W and Chumnanvej 

S. Chronic subdural hematoma: drainage vs. no drai-

nage. Journal of the Medical Association of Thailand, 

2011; 94: 1352. 

31. Yang AI, Balser DS, Mikheev A, et al. Cerebral atro-

phy is associated with development of chronic subdural 

haematoma. Brain injury, 2012; 26: 1731-6. 

32. Lee K. The pathogenesis and clinical significance of 

traumatic subdural hygroma. Brain injury, 1998; 12: 

595-603. 

33. Apfelbaum RI, Guthkelch A and Shulman K. Experi-

mental production of subdural hematomas. Journal of 

neurosurgery, 1974; 40: 336-46. 

34. Hart RG, Boop BS and Anderson DC. Oral anticoagu-

lants and intracranial hemorrhage: facts and hypotheses. 

Stroke, 1995; 26: 1471-7. 

35. Fujisawa H, Ito H, Saito K, Ikeda K, Nitta H and Yam-

ashita J. Immunohistochemical localization of tissue-

type plasminogen activator in the lining wall of chronic 

subdural hematoma. Surgical neurology, 1991; 35: 441-

5. 

36. Tanaka Y and Ohno K. Chronic subdural hematoma–an 

up-to-date concept. Journal of medical and dental 

sciences, 2013; 60: 55-61. 

37. Ito U, Fujimoto T and Inaba Y. Formation of the chro-

nic subdural hematoma: 1. Clinico-pathological study 

of the chronic subdural hematoma (author's transl). No 

shinkeigeka Neurological surgery, 1974; 2: 47-61. 

38. Nakamura N. Relationship between head injuries and 

chronic subdural hematoma. No to shinkei= Brain and 

nerve, 1966; 18: 702-9. 

39. Sato M, Nakano M, Sasanuma J, Asari J and Watanabe 

K. Very late onset of chronic subdural hematoma. Neu-

rologia medico-chirurgica. 2005; 45: 41-3. 

40. Yamashima T and Friede R. Why do bridging veins 

rupture into the virtual subdural space? Journal of Neu-

rology, Neurosurgery & Psychiatry, 1984; 47: 121-7. 

41. Lee J-Y, Ebel H, Ernestus R-I and Klug N. Various sur-

gical treatments of chronic subdural hematoma and out-

come in 172 patients: is membranectomy necessary? 

Surgical neurology, 2004; 61: 523-7. 

42. Ivamoto HS, Lemos HP and Atallah AN. Surgical treat-

ments for chronic subdural hematomas: a comprehen-

sive systematic review. World neurosurgery, 2016; 86: 

399-418. 

43. Torihashi K, Sadamasa N, Yoshida K, Narumi O, Chin 

M and Yamagata S. Independent predictors for recur-

rence of chronic subdural hematoma: a review of 343 

consecutive surgical cases. Neurosurgery, 2008; 63: 

1125-9. 

44. Oishi M, Toyama M, Tamatani S, Kitazawa T and Saito 

M. Clinical factors of recurrent chronic subdural hema-

toma. Neurologia medico-chirurgica, 2001; 41: 382-6. 

45. Weigel R, Schmiedek P and Krauss J. Outcome of 

contemporary surgery for chronic subdural haematoma: 

evidence based review. Journal of Neurology, Neuro-

surgery & Psychiatry, 2003; 74: 937-43. 

 

 

 



Muhammad Afaq Sarwar, et al 

-32-         Pak. J. of Neurol. Surg. – Vol. 22, No. 1, Jan. – Mar., 2018 

 

 

 

AUTHORS DATA 
 

Name Post Institution E-mail 
Role of 

Authors 

Dr. Muhammad Afaq 

Sarwar
1
 

Associate 

Professor 

Department of 

Neurosurgery, Shaikh 

Zayed Hospital Lahore 

Pakistan 

Afaqsarwar1973@gmail.com 

Study 

design/write 

up/Surgery 

Dr. Kazim Ali
1
 

Trainee 

Registrar 
doctorkazimali@hotmail.com 

Surgery, 

Literature 

citations, Data 

collection 

Dr. Kamran Hussain
1
 

Chairman, 

Dean, 

Professor & 

Head 

kamhus@yahoo.co.uk 

Clinical 

inference, 

Surgery 

Dr. Zain-ul-Aabdin
1
 

Resident 

Neurosurgery 
dr.zain550@gmail.com 

Surgery, Data 

collection 

Dr. Muhammad Abid
1
 

Senior 

Registrar 
abidonly@gmail.com 

Clinical 

inference, 

Surgery, Data 

collection 

Dr. Ahsun Rafi Kazmi
1
 

House 

Surgeon 
drahsunrafikazmi@gmail.com 

Literature 

citations 

Dr. Nauman Ahmad
1
 

Senior 

Registrar 
nuumanahmad@yahoo.com 

Clinical 

inference, 

Surgery 

Dr. Saman Shahid
2
 

Assistant 

Professor 

2
National University of 

Computer & Emerging 

Sciences (NUCES), 

Foundation for 

Advancement of Science 

& Technology (FAST), 

Lahore Pakistan. 

drshahidsaman@gmail.com 

Data analysis, 

Write up, 

Literature 

citations 

Dr. Rabia Abbas
3
 

Trainee 

Registrar 

Combined Military 

Hospital (CMH), Lahore 

Pakistan 

doctor_rabia14@hotmail.com 
Literature 

citations 

 

Date of Submission: 15-1-2018 

Date of Printing: 30-6-2018 

Peer Reviewed by Dr. Babar Butt, Amir Aziz and Chief Editor Prof. Dr. Muhammad Anwar Chaudary and others. 

 

 

 

mailto:doctorkazimali@hotmail.com
mailto:dr.zain550@gmail.com

