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ABSTRACT

Background : Chronic subdural hematoma (cSDH) is a
common neurosurgical condition with rising prevalence due
to aging populations and increased use of anticoagulant/an-
tiplatelet therapies. It presents with varied symptoms, from
headaches to neurological deficits. Diagnosis is usually via
CT scan, with MRI used in unclear cases. Treatment options
include conservative management for small hematomas and
surgery for larger or symptomatic ones. Surgical techniques
such as twist drill craniostomy, burr-hole craniostomy (with
drainage), and craniotomy are used, with burr-hole craniosto-

my being the most common due to its effectiveness and low
complication rate. The two-burr hole approach has shown
better outcomes in terms of lower recurrence, shorter hospital
stays, and reduced infection risk. This study confirms that two-
burr hole craniostomy is a safe, effective method for treating
c¢SDH, offering good recovery and low mortality.

Methods : This prospective study assessed the effective-
ness of two-burr hole craniostomy in treating chronic subdu-
ral hematoma (cSDH) in 47 patients aged 40—75 years with
GCS >4, conducted at SVP Hospital and Smt. NHL Medical
College from January 2022 to March 2025. The procedure in-
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volved creating two burr holes in the frontal and parietal re-
gions, followed by irrigation and drainage. Patients received
postoperative care including head-down positioning, oral
hydration, spirometry, and a 7-day antibiotic course. Most
patients showed significant clinical improvement and were
discharged within a week. Follow-up CT scans on day 5 con-
firmed good outcomes. Statistical analysis revealed favorable
results in safety, low recurrence, and recovery. The study con-
cludes that two-burr hole craniostomy is a safe, effective, min-
imally invasive option for cSDH with low morbidity and rapid
functional recovery.

RESULTS

This prospective study evaluated the effectiveness of two-
burr hole craniostomy in treating chronic subdural hematoma
(cSDH) in 45 patients aged 40-75 years. Most patients were
male (80%), with a mean age of 68 years. Common symp-
toms included headache (82%), motor deficits (62%), and gait
disturbance (44%). CT scans showed unilateral hematomas in
80% of patients, mostly with mixed density (69%). All under-
went two-burr hole craniostomy with irrigation and drainage,
resulting in symptom relief in 44 patients. The average hospital
stay was 5 days. Postoperative imaging showed residual fluid
but anatomical improvement. No recurrence occurred within
6 weeks. Two patients (4.44%) developed intraparenchymal
hemorrhage; one died from pneumonia. Statistical analysis
confirmed favorable outcomes in safety, recovery, and low re-
currence. The study supports two-burr hole craniostomy as a
safe, effective, minimally invasive procedure for cSDH with
rapid recovery and low complication rates.

CONCLUSION

The patient demographics and clinical features in this
study align with global trends, confirming that chronic sub-
dural hematoma (cSDH) primarily affects elderly males, of-
ten with a history of minor trauma. Surgical outcomes were
favorable, with no recurrence observed, matching or exceed-
ing international standards. The low complication rate is at-
tributed to the use of two-burr hole craniostomy with drainage
and standardized postoperative monitoring, underscoring the
effectiveness of this approach in managing cSDH.

Key words:Chronic subdural hematoma, c¢SDH, burr
hole, recurrence, elderly, neurosurgery, case series

INTRODUCTION

Chronic subdural hematoma is one of the most commonly
occurring diseases a neurosurgeon comes across incidence be-
ing 1-5.3 cases per 1,00,000 populations annually. [2] Our un-
derstanding of the pathophysiology of cSDH has evolved con-
siderably over the decades, and continued research in the field
may eventually modify current theories. Presently, it is gen-
erally well accepted that the initial hemorrhage in ¢SDH de-
rives from bleeding of bridging veins as they traverse the dural
cell layer of the dural border. This can occur due to traumatic
events, anatomical changes that result in cranio-cerebral dis-
proportion (i.e. brain-shrinkage with age), intracranial hypo-
tension, or through anatomical manipulation (cranial surgery)
[3]. The singular most important factor affecting progression
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and clinical outcome is neurological status at presentation.
[4] Chronic subdural hematoma may present with headache,
vomiting, personality changes, symptoms related to focal defi-
cits for example altered consciousness, hemiplegia, dysphasia,
seizures. An increase in size may occur over time implying
that acute re-bleed is not the only cause. By definition, chronic
SDH is the accumulation of old liquefied blood between the
dura and arachnoid layers surrounded by a capsule. Tradition-
ally, SDH is categorized in relation to the time of occurrence
as acute, sub-acute, or chronic. Hematomas that become clini-
cally apparent within 72 hours of injury are labeled as acute. If
symptoms are delayed to 3 weeks, the hematoma is subacute.
Symptoms of chronic SDH become apparent 3-weeks after
injury. A duration of 4-5 weeks is usually observed in admit-
ted cases of chronic SDH. [6] Seemingly trivial head trauma
which might be overlooked by the patients might also cause
CSD. [8-14] The incidence is increasing due to increase in ag-
ing population, associated medical diseases such as hemodi-
alysis, anticoagulant, and/or antiplatelet therapy.[15-16] Most
cases of chronic SDH are 50 years of age or older due to brain
atrophy and stretching of vessels traversing the subdural space,
although younger patients including children might also be
victims. CSDH is bilateral in 11 —35% of cases. [17,18]Simul-
taneous treatment of bilateral hematomas is recommended as
the evacuation of only one of the two hematomas may precip-
itate magnification of the contralateral untreated hematoma.
[19] CT Scan brain is the investigation of choice for diagnosis
of SDH, appearing as hypodense lenticular collections under
the dura. Nevertheless, due to recurrent bleeding from the vas-
cular membrane, a chronic SDH can appear as a mixture of
hypo and hyperdense material. [20] The lesions may also be
isodense, sometimes not readily distinguishable on a CT film,
such cases prompt further investigation using MRI to identify
chronic SDH. [21-25] A variety of management options have
been proposed for chronic SD. [25,26] Some of the small CS-
DHs after antiplatelet drug use can be managed conservatively
by stopping the antiplatelet drugs and follow-up with repeat
CT scans. When surgery is necessary, its delay, if the patient's
condition permits, allows metabolizing the drug and platelet
renewal. This delay could minimize the risk of hemorrhage. If
urgent burr holes are indicated, measures to improve platelet
function should be undertaken.[27] There is general agree-
ment that significant coagulopathy should be reversed expe-
ditiously in CSDH before surgery is undertaken.[28] Surgery
is the best option in moderate to large hematoma with neuro
deficit. One surgical technique may not be appropriate for all
CSDHs. The selection of an ideal treatment strategy for an
individual patient should be the target.[29] The TDC [Twist
Drill Craniostomy] drainage is indicated in high-risk surgical
candidates in non-septated CSDH.[28] TDC can be performed
at the bedside and is effective in treating CSDHs.[30] Burr-
hole craniostomy is the most efficientAfter the surgical pro-
cedure, no recurrence or mortality has occurred till date.After
the surgical procedure, no recurrence or mortality has occurred
till date. choice for surgical drainage of uncomplicated CSDH.
Burr-hole craniostomy is associated with a low recurrence rate
and lesser complications.[31-35] Treatment of CSDH through
a burr-hole irrigation and closed-system drainage under local
anesthesia is simple, safe, and effective.[36] Surgeons differ in
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their choice regarding usage of one or two burr holes. The one
burr hole craniostomy with closed drainage could be sufficient
to evacuate CSDH with lower or similar recurrence rate, as
compared to two burr hole group.[37-39] On the other hand,
treatment of CSDH with one burr hole has been found to be
associated with a significantly higher postoperative recurrence
rate, longer hospitalization length, and higher wound infection
rate, as compared to treatment with two burr hole.[40] Crani-
otomy is indicated in CSDH with significant membranes,[28]
multiloculated,[41] organized,[42,43] and calcified or ossified
CSDH.[44-46]The use of primary craniotomy for resection of
hematoma along with its membranes carries a 30% mortality
rate. This method is recommended only for repeated recur-
rence or solid consistency of hematoma. [23] McKissock and
Richardson mastered simple burr hole drainage for the chronic
SDH in the 1960s. [47] Mortality rates of < 2% have been
reported with burr hole treatment in recent years. [48] It is
believed that this neovascularization is supplied by branches
of the middle meningeal artery (MMA), wherefore MMA-em-
bolization has gathered a growing interest, particularly in the
treatment of recurrent cSDH (68). This procedure is an an-
ti-angiogenic modulation that is believed to stop the rebleed-
ing and inflammation cascade. This study determined the most
commonly employed Two Burr hole craniostomy techniquefor
drainage of chronic subdural hematoma. We assessed the ef-
ficacy of the surgical procedure and studied the improvement
in clinical outcome.

METHODS

Study Type & Setting

This prospective observational study included cases of
surgically treated patients with chronic SDH, who were admit-
ted between January 2022 and July 2025 in the Department of
Neurosurgery, SVP Hospitaland smt. NHL Medical College,
Ahmedabad.

Sampling Technique & Sample Size

45 patients who underwent two burr hole evacuation for
chronic subdural hematoma between January 2022 and July
2025were included according to inclusion criteria.

Selection Criteria

Patients chosen had ages between 40 — 75 years with a
GCS not less than 4/15 with or without any co- morbidity
conditions acquired more than 5 years or having stood longer
than 10 years. A similar criterion was used for all these cases
and they remained under the care of one neurosurgeon and his
team. Diagnosis relied on physical findings consistent with an
appearance on CT- Scan brain.

Exclusion Criteria
Patients having GCS less than 4 or treated medically were
excluded from this study.

Data Collection

The presentation was within 7 to 90 days of the appearance
of symptoms. The level of consciousness was considered for
grading purposes. Routine hematological and biochemical in-
vestigations were done in all cases. Fresh frozen plasma/plate-
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lets were given in case of coagulopathy. All the procedures
were performed under general or local anesthesia according
to the patient's general and medical condition. For GCS cal-
culations, the mild condition was considered under GCS lev-
el between 12 — 15, the moderate condition was considered
under GCS level between 8 — 11 and severe condition was
considered under GCS level between 4 — 7.

Surgical Operative Technique

The surgical technique involved the formation of a dou-
ble burr hole at the point of maximum density at the frontal
and parietal region. Two burr-holes are typically positioned on
the anterior (in front of coronal suture) and posterior (approx-
imately 8 cm posterior to the first hole, on tuber parietalis).
Both holes are positioned cranial to the superior temporal line,
which typically aligns with the hematoma's cranio-caudal cen-
tre and minimises the possibility of harming expressive brain
regions (such as the operculum or primary motor cortex). A
cruciate incision made to persist by using diathermy. After
opening the dura in a cruciate fashion, an outer membrane will
be present and coagulated. A blackish-brown colored liquid
poured out with pressure on opening the external membrane.
Isotonic saline wash was used for rinsing to obtain a clear dis-
ease-free cavity. Patients were asked to cough during the pro-
cedure which helped the evacuation of the clot if the procedure
was done under local anaesthesia. Dark brown fluid was seen
oozing out upon coughing. Isotonic saline was filled in the
cavity to remove air and after adequate hemostasis, skin was
closed with nylon sutures.

Figure 01 shows superior and lateral view of important an-
atomical landmarks to consider during surgical treatment

Figure 01, Hlustrations of & superior and [steral view of skin incision marking consider during surgscal
treatment of <SDH. A) The supenior veew highhghts the placensents of the bum-holes, with
congideration of the mitos comex. B) The lateral view demensirared the same Buar-hole placements

Post-Operative Management & Follow- Up

Postoperatively, patients were nursed in head- down po-
sition for 24 to 48 hours and were advised to take plenty of
oral fluids and spirometry was given to help expand the brain.
Perioperative antibiotics prophylaxis was used in all cases.
Postoperative antibiotics were given to all patients for seven
days. A follow-up CT scan was done 5 days postoperatively.
Most cases were discharged within 7 days because of clinical
improvement.

Statistical analysis
Frequencies or percentages of variables and means and
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standard deviations for continuous variables were used to
present data. Data were presented as the frequency or percent-
age for categorical variables. The analysis was carried out us-
ing the independent t-test and the Fisher’s exact test. A p<0.05
was considered to indicate statistical significance. Confidence
interval (CI) was set at 95%.

RESULTS

Between January 2022 and July2025, 47 patients of chron-
ic SDH were admitted at our institution. Out of which, 45
patients who underwent two burr hole evacuation for chronic
subdural hematoma between January 2022 and July2025 were
included according to inclusion criteria. Two patients were ex-
cluded as they were managed conservatively with steroids..

Demographics Data

The mean age was 68 years (ranging from 40 to 75 years),
and 36 (80 %) patients were male (36:9) . The mean follow-up
period was 12 months. About55.55% (n=25) used anticoag-
ulants or antiplatelet agents, 20 % (n=9)had some degree of
cognitive deficit, 57.78 % (n=26) had motor deficits and 37.78
% (n=17) had a history of head trauma. On the other hand,
only 86.67 % (n=39)had a previous associated comorbidity
(such as hypertension or diabetes).

Clinical Features

Out of 45 patients, 37 patients had complaints of headache
(82%) and 28 patients (62%) had motor deficit in the form of
hemi or paraparesis on the opposite side of hematoma.Cog-
nitive impairment was seen in only 26% of patients (12) and
20 patients had complaints of gait disturbance (44%) and one
patient had seizure (2.22%).

Radiological Findings

Unilateral hematoma was present in 36 patients (80%) out
of which the right side was in 25 (66%) and the left side was
11 (30.55%). 9 patients (20%) were present with Bilateral he-
matoma. CT Scan show mixed density in 31 patients (69%)
and hypodense hematoma in 14 patients (31%)

Surgical Details
All patients underwent double burr hole craniostomy with
drainage of hematoma with irrigation or negative drain tube.
Duration of hospital stay was approx. 5 days (range: 3—10
days) in all patients except one patient due to post op complica-
tion. At the discharge, 44 patients were relieved of their symp-
toms. However, in all these cases on CT scan, a minute amount
of fluid remained in the subdural space. Nevertheless, a reduc-
tion in the size of the effusion was observed accompanied by
restoration of normal anatomy on the radiological study.
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Figure 02: Patient treated with Double burr hole for cSDH
: A ; Pre- Op CT Brain, B; Post Op CT brain showing Residual
Haemorrhage

Outcome and Follow-Up
Most patients experience significant improvement post-sur-
gery, particularly when treated early. After the surgical proce-
dure, no recurrence was observed within 03 months post sur-
gery. No major complications such as meningitis, CSF leak, or
tension pneumocephalus were observed. Two patients (4.44%)
developed intraparenchymal haemorrhage. Out of which one
patient was successfully managed by means of medical man-
agement and one patient expired due to pneumonia.

Figure 03: Patient treated with Double burr hole for cSDH
: A,B ; Pre- Op CT Brain, C; Post Op CT brain showing intra-
parenchymal haemorrhage

DISCUSSION

In chronic SDH, subdural space has dark brown to a black
colored fluid which produces a mass effect on the brain which
results in different types of neurological deficits. Chronic sub-
dural hematoma sometimes develops due to coagulopathies
but in most cases, it develops in old age people due to mild
head injury. It has been documented earlier as well that chron-
ic SDH happens most commonly in the 50s and 60s with a
mean 56 — 63 years of age. [49-51] Most of our patients had
cognitive deficit, motor deficit and/or history of trauma. These
results are similar to other studies that sought to identify the
epidemiological profile of cSDH patients treated surgically. A
high prevalence of trauma history and diseases related to the
nervous system, motor deficit and headache were observed in
the literature.[52,53] Untreated chronic SDH may prove fatal
but with proper evacuation, 80 to 90% of patients recover to
normal. CT scan (brain) is the best investigation for chronic
SDH that can disclose the size/site/density of the clot, along
with its formation and severity. Sometimes an MRI brain is
helpful in cases where hematoma is isodense. In our series
at smt. NHL Medical College, we found the CT scan (brain)
the most useful diagnostic modality. Evacuation using burr
holes has been the most employed treatment of chronic SDH
for more than 50 years. [54-58] A single burr hole is usually
sufficient, although two are sometimes useful. In our institute
we prefer double burr hole craniotomy for all patients. The re-
sidual hematoma is quite common regardless of the operative
technique used.

To contextualize our findings, we compared our case
series of 45 patients treated with burr hole evacuation for
chronic subdural hematoma (cSDH) to established studies
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and meta-analyses in the literature. The key variables—demo-
graphics, clinical presentation, recurrence rates, and outcomes.
Demographics
Our cohort had a slightly older mean age and higher pro-
portion of males, which aligns with trends seen in other stud-
ies. Anticoagulant use was relatively high in our group, possi-
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bly reflecting the increasing prevalence of elderly patients on
such medications. And most of the population were elderly,
who might not remember history of trauma, that's why there
may be a reason in our study history of trauma variable was
low comparative to other studies.

Variable Our Study Weigel et al. [59] Fujishima et al. [60] | Chen et al. [61]
(n=45) (n=1044) (n=186) (n=327)

Mean age 68 years 69 years 70 years 73 years

Male:Female ratio 80% male 74% male 72% male 78% male

History of trauma 37.78% 60-70% 68% 70%

Anticoagulant/antiplatelet | 55.55% 40% 38% 42%

use

Table 1:comparison of our study and other meta analyses in view of demographic data

Clinical Presentation

The symptom profile in our cohort was broadly consistent with published literature except, cognitive impairment and hemi-
paresis. Cognitive impairment was low and incidence of motor deficit was high compared to other studies.

Symptom Our Study (%) Weigel et al. [S9] | Tsutsumi et al. Joaquim et al. [63]
(1=45) (%) [62] (Y0) (%)

Headache 82% 65% 60% 68%

Cognitive impairment | 26% 55% 50% 58%

Gait disturbance 44% 40% 42% 45%

Hemiparesis 62% 30% 28% 32%

Table 2:comparison of our study and other meta analyses in view of clinical presentation

Radiological Features
Distribution of unilateral vs bilateral hematomas and CT
characteristics were comparable to major studies, suggesting

similar pathophysiological mechanisms across populations.

Feature Our Study (%) Weigel et al. [S9] | Fujishima et [60] [ Tsutsumi et al. [62]
(n=45) (%) al. (%) (%)

Unilateral cSDH 80% 5% 2% 82%

Bilateral cSDH 20% 255 28% 18%

Mixed density on CT 69% 60% 65% 70%

Hypodense hematoma | 31% 40% 35% 30%

Table 3:comparison of our study and other meta analyses in view of Radiological featureSurgical Outcomes and Recurrence

Our study showed a low complication rate , favorable func-
tional outcomes , and a zero recurrence rate within expected
ranges , indicating effective surgical management and postop-
erative care. The absence of complications like CSF leak or

meningitis suggests adherence to best practices during surgery.
Unfortunately, only one mortality occurred due to pneumonia
and two patients developed intraparenchymal haemorrhage.

Parameter Our Study Santarius et al. | Fujishima et al. | Tsutsumi et al.
(n=45) [64] [60] [62]
Surgical technique | Burr hole Burr hole Burr hole Burr hole




2026 r. asrycr, Tom 27, Gpoii 2 Buacapcka HeBpoaoeus Bulgarian Neurology 55
Recurrence rate ~0% ~10% ~15% ~12%
Hospital stay 5 days (mean) 5-7 days 6 days 5-7 days
Complication rate | 4.44% 5-10% ~8% ~6%
Good outcome 96% ~85-90% ~88% ~85%
(GOS 4-5)

Table 4:comparison of our study and other meta analyses in view of Surgical Outcome
on the lower end of the spectrum (4 %). Recurrence rates also

Mortality after surgical treatment varies in the literature.

Some revisions show a high variation, ranging between 0 and
32 %,[65] while in others this variation is lower, ranging be-
tween 0 and 17 %.[66,67] The mortality rate in our center sits

vary, ranging from 3 to 33 %, with some studies finding even
higher rates.[66] Our rate of recurrence was 0 %, which once
again sits in the lower end of the spectrum.

TDC: 3.0%

Parameter Our Study Huang et al. Kolias et al. Thavara et al. | Nouri et al.
(2022) [69] (2014) [70] (2019) [71] (2021) [72]
Study Type Prospective Systematic Narrative review | Retrospective Narrative review
single-center review & meta- comparative
case series analysis study
(n=45) (13 studies, (BHC n=63,
n=3,559) TDC n=46)
Surgical Two-burr-hole BHC vs. MC BHC, Single BHC vs. | BHC (gold
Techniques BHC only TDC standard), TDC,
C TDC, -
ompared , Craniotomy,
Craniotomy MMA
embolization
Recurrence 0% (within 6 BHC: 12% BHC: 10-20% | BHC: 1.58% 9-33% overall
Rate weeks) .
MC: 16% TDC: up to 33% | TDC: 13.04% Lower with
OR 0.56 Crani ' <0.05 drains & MMA
36, lr?(;lotomy. p=y. embolization
p=0.02 o (~3.6%)
Reoperation 0% BHC: 9% Not explicitly BHC: 6.35% Not quantified
Rate quantified
MC: 12% TDC: 17.39%
OR 0.45, NS (p>0.05)
p=0.008
Operative Time | Not reported BHC: 20 min | TDC fastest BHC:79.2 min TDC <BHC <
shorter — BHC — . Craniotomy
Crani TDC: 27.5 min
) raniotomy
MD -20.15 min, slowest <0.001
p<0.00001 P
Complication | 444% (2IPH) | BHC: 12% Craniotomy: BHC: 9.52% BHC: low
Rate 12.3% morbidity
MC: 21% TDC: 15.21%
BHC: 3.8% Drains reduce
NS (p=0.28) NS

recurrence
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Parameter Our Study Huang et al. Kolias et al. Thavara et al. | Nouri et al.
(2022) [69] (2014) [70] (2019) [71] (2021) [72]
Mortality 2.2% (1 death BHC: 9.9% 0-32% (highly | BHC: 4.76% 0-32%
from pneumonia) MC: 6.6% variable) TDC: 10.87%
NS (p=0.16) NS
Hospital Stay Mean 5 days NS (MD 1.59, Not specified BHC: 8.9 Not specified
d =0.14
(days) P09 TDC: 70
NS
Follow up 03 months 1 month to 12 6-month follow- | limited to the in- | short-term (68
period months up hospital period | weeks) and
only medium-term
(2—-6 months)
Outcome 96% (GOS 4-5) | BHC: 84% >80% favorable | Not explicitly ~66% improve
MC: 7% with surgery stated (90.5% vs. | by >1 mRS
:1T% 84.8% clinical | grade
NS (p=0.10) improvement)

Table 5:comparison of our study and other study on Small craniostomy

Huang et al. has Strong evidence favoring BHC over MC
with lower recurrence, reoperation, and shorter surgery. There
is no difference in mortality or functional outcomes. Kolias
et al. suggest BHC as global standard and TDC is faster but

with higher recurrence and craniotomy has more morbidity. It
Emphasizes role ofdrains in reducing recurrence. Thavara et

al.shows TDC is significantly fasterand avoids GA, but with
higher residual hematoma requiring reoperation. Nouri et al.
highlights emerging therapies (e.g., MMA embolization), re-

affirms BHC + drainage as gold standard.

Parameter Our Study Gongcalves et al. Zhang et al. (2024) | Gillespie et al.
(2025) [73] [74] (2025) [75]
Study Type Prospective single- | Meta-analysis of6 Systematic review | Meta-analysis of 3
center case series RCTs & meta-analysis RCTs
(12 studies + MAGIC-MT
institutional data) ( e
EMBOLIZE,
STEM)
Population (n) 45 1,422 57,16 1,432
(All underwent (700 MMAE + 722 | (1,065 adjunct (Surgical cohort:
two-burr-hole surgery) MMAE; 56,100 1,114; Nonsurgical:
craniostomy) surgery alone) 257)
Intervention vs No MMAE group — | Adjunct MMAE vs [ Adjunct MMAE vs [ MMAE + surgery vs
Control surgery-only cohort | surgery alone surgery alone surgery alone

AND

MMAE vs
observation
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Parameter Our Study Gongalves et al. Zhang et al. (2024) | Gillespie et al.
(2025) [73] [74] (2025) [75]
Recurrence / 0% recurrence at 6 | | RR 0.482 J OR 043 Overall: NS
Treatment Failure | weeks
(95% C10.328- (95% C10.23-0.83; [ RR 0.50 (p=0.058)
0.708; p<0.001) p=0.01) ,
Surgical subgroup:
NS
RR 0.60 (p=0.194)
Nonsurgical:
} RR 0.36 (p<0.001)
Reoperation Rate | 0% J RR0.333 J OR 0.45 Surgical subgroup
(90-day): | RR 0.43
(95% C10.212— (95% C10.22-0.90; (p=0.012)
0.521; p<0.001) p=0.02) '
Mortality 2.2% (1 death from | NS NS Not separately
pneumonia) reported
RR 0.970 (p=0.946) | OR 1.05 (p=0.78)
Functional 96% good outcome | NS NS NS
Outcome (mRS)
(GOS 4-5) RR 1.000 for mRS | mRS >2: OR 0.91 mRS 0-2: RR 1.01
>2 (p=0.705) (p=0.83) (p=0.790)
mRS 0-3: RR 1.01
(p=0.443)
Complications 4.44% (2 NS surgical NS Not formally
intraparenchymal complications analyzed (noted as
OR 0.89 (p=0.67) o
hemorrhages) favorable in trials)
Very low
embolization-related
(RR 0.013)
Length of Stay Mean 5 days NS NS Not reported
MD +0.576 days MD +2.49 days
(p=0.088) (p=0.10)
Follow up period 03 months between 3 and 6 Not reported 90 to 180 days
months (i.e., 90 to
180 days)

Table 6:comparison of our study and other study on MMA embolisation

Gongalves et al. isStrongest evidence from RCTs which
confirmsMMAE significantly reduces recurrence and reop-
eration, with no increase in mortality or functional decline
and Very low embolization-specific complications support
safety. Zhang et al. Including real-world data shows consis-
tent benefit of adjunct MMAE in reducing recurrence/reop-
eration. There is no difference in mortality, complications,
or functional outcomes. Gillespie et al. is the most nuanced
analysis which separates surgical vs nonsurgical cohorts and
shows MMAE benefit is significant only in nonsurgical pa-

tients whereasIn surgical patients, recurrence reduction is not
statistically significant, though 90-day reoperation was lower.
Given the small size of most studies on this topic, with a level
of evidence lower than II in reported series, the best infor-
mation derives from a systematic review indicating a recur-
rence rate after MMA-embolization of only 0- 4.80% with no
notable complications. Several embolization materials were
used (polyvinyl alcohol, N-butyl-2-cyanoacrylate, Onyx, coils
and gelatin), with no differences in outcome. It is still unclear
which population would benefit most and would be ideal can-
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didates for MMA-embolization. Accordingly, proposals for
randomized controlled trials (RCTs) should probably target a
minimally symptomatic cohort with mass effect but without
major deficits or radiographic progression of disease, as those
patients could potentially tolerate the delay between a poten-
tial need for surgical treatment and the expected progressive
reduction of the hematoma.

CONCLUSION

Our patient demographics and clinical features are consis-
tent with global trends , confirming ¢cSDH as a condition pre-
dominantly affecting elderly males with minor trauma history.
Surgical outcomes in our cohort were favorable and aligned
with or better than those reported in large series.Recurrence
rate was low (0%), comparable to international standards,
highlighting the importance of early diagnosis and proper sur-
gical technique. The use of double burr hole craniostomy and
drainage of hematoma andstandardized post-op monitoring
likely contributed to the low complication rate .

ACKNOWLEDGEMENTS

As always, we thank professors for their consistent support
and express our deep respect for his passion for treating trau-
ma and CVA patients.

CONFLICTS OF INTEREST
The authors have no conflict of interest in any capacity.

INFORMED CONSENT
This type of study does not require informed consent.

STUDY LIMITATIONS:

This study has several limitations. First, it includes data
from a single tertiary care institution. second include the non-
randomized patient groups. The other limitation relates to
known or unknown bias such as different surgical indications
and surgical techniques and/or lateralization of the patients in
this area.

REFERENCES

1. Ahmed, M., Sajjad, F., Khan, A., Abass, T., Akbar, H.,
Anwar, K. Clinical Presentation and Surgical Outcomes of
Chronic Subdural Hematoma. Pakistan Journal of Neurologi-
cal Surgery, 2020, 24 ,4, 369-375.

2. Achakzai, N.U., Adil, 1., Khan, S. Outcome of surgi-
calmanagement of chronic subdural hematoma. Pakistan Jour-
nal of Neurological Surgery, 2018, 22,2, 61-66.

3.Macdonald, R.L., 2017. Pathophysiology of chronic
subdural hematoma. In: Winn, R.H. (Ed.), Youmans & Winn
Neurological Surgery, seventh ed. Elsevier.

4. Sapkota, S., Niraula, K., Lohan,i S., Shrestha, S., Shres-
tha, B., Shaheen, A. Comparative Study of Surgical Outcome
of Chronic Subdural Hematoma Treated with and without
External Drainage. Eastern Green Neurosurgery, 2020, 2 ,1,
30-34.

5. Rashid, S.M., Deliran, S.S., Dekker, M.C., Howlett,
W.P. Chronic subdural ematomas: a case series from the medi-
cal ward of a north Tanzanian referral hospital. Egyptian Jour-
nal of Neurosurgery, 2019, 34,1, 1-5.

Buacapcka HeBpoaoeus Bulgarian Neurology 58

6. Edlmann, E., Giorgi-Col,I S., Whitfield, P.C., Carpen-
ter, K.L., Hutchinson, P.J. pathophysiology of chronic subdu-
ral haematoma: inflammation, angiogenesis and implications
for pharmacotherapy. Journal of Neuroinflammation, 2017,
14,1, 1-3.

7. Fogelholm, R., Heiskanen, O., Waltimo, O. Chronic
subdural hematoma in adults. InGluence of patient’s age on
symptoms, signs, and thickness of hematoma. J Neurosurg.
1975, 42, 43-46.

8. Beatty, R.A. Subdural haematomas in the elderly: expe-
rience with treatment by trephine craniotomy and not closing
the dura or replacing the bone plate. British Journal of Neuro-
surgery, 1999, 13,1, 60-64.

9. Giuffre, R., Gagliardi, F.M., Vagnozzi, R. Chronic sub-
dural hematoma in extremely aged patients. Eur Neurol. 1989,
29,18-22.

10. Stroobandt, G., Fransen, P., Thauvoy, C., Menard, E.
Pathogenetic factors in chronic subdural haematoma and caus-
es of recurrence after drainage. Actaneurochirurgica. 1995,
137,1, 6-14.

11. Misra, M., Salazar, J.L., Bloom, D.M. Subdural- peri-
toneal shunt: treatment for bilateral chronic subdural hemato-
ma. Surgical Neurology, 1996, 46 ,4, 378-383.

12. Komiyama, M., Yasu,i T., Tamura, K., Nagata, Y., Fu,
Y., Yagura, H. Chronic subdural hematoma associated with
middle meningeal arteriovenous fistula treated by a combina-
tion of embolization and burr hole drainage. Surgical Neurol-
ogy, 1994, 424,

316-319.

13. Sabo, R.A., Hanigan, W.C., Aldag, J.C. Chronic sub-
dural hematomas and seizures: the role of prophylactic anti-
convulsive medication. Surgical Neurology, 1995 Jun 1 43 .6,
579-582.

14. Wiest, R.G., Burgunder, J.M., Krauss, J.K. Chronic
subdural haematomas and Parkinsonian syndromes. Actaneu-
rochirurgica. 1999, 141 ,7, 753-758.

15. Karibe, H., Kameyama, M.,, Kawase M., Hirano, T.,
Kawaguchi, T., Tominaga, T. Epidemiology of chronic subdu-
ral hematoma. No Shinkei Geka 2011,39,1149-1153.

16. Krup,a M.. Chronic subdural hematoma: A review of
the literature. Part 1. Ann Acad Med Stetin 2009,55,47-52.

17. Ernestus, R..I, Beldzinski, P., Lanfermann, H., Klug, N.
Chronic subdural hematoma: surgical treatment and outcome
in 104 patients. Surgical Neurology,1997.,48 ,3, 220-225.

18. Awasthi, D., Howington, J.,, Dowd, G. Chronic Sub-
dural Hematoma- To Drain or Not to Drain? Available: http://
www.medschool.islam.edu/nsurgery/chsdh.html.

19. Igbal, Z., Yasin, M., Rafique, S., Afzal, M. Manage-
ment of Chronic Subdural Haematoma- A Study of 31 Cases.
Pakistan Journal of Neurol. 1998, 4,1, 25- 29.

20. Maurice-Williams, R.S. EDITORIAL Chronic subdu-
ral haematoma: an everyday problem for the neurosurgeon.
British Journal of Neurosurgery, 1999 Jan 1, 13 ,6, 547-549.

21. Liau, L.M., Bergsneider, M., Becker, D.P. Pathology
and pathophysiology of head injury. In: Youmans JR, editor.
Neurological surgery. Ed 4. Vol 3. Philadelphia: Saunders,
1996, pp. 1549-1594.

22. Spektor, S., Ashkenazi, E., Israel, Z. Intracranial haemor-
rhage from a meningioma in a patient receiving aspirin prophy-



2026 r. aBryct, Tom 27, 6poii 2

laxis: A case report. Actaneurochirurgica. 1995, 134 ,1,51-53.

23. Fogelholm, R., Waltion, O. Epidemiology of chronic
subdural haematoma. Acta Neurochir (Wien). 1978, 32, 247-
250.

24. Michael, L.J., Apuzzo, M.D. Chronic Subdural Hae-
matoma in Adults. Brain Surgery, Complication Avoidance
and Management, 1993, 2, 1299-1314.

25. Fobben, E.S., Grossmand, R.I. Atlas, et al. MR charac-
teristics of subdural hematomas and hygromss at 1.5 T. Aim J
Neurororadi. 1989,153, 589-595.

26. Sipponen, J.T., Sepponen, R.E., Sivula, A. Chronic
Subdural hematoma: demonstration by magnetic resonance.
Radiology, 1984, 150, 79-85.

27. Mascarenhas, L. Illustration of the impact of antiplate-
let drugs on the genesis and management of chronic subdural
hematoma. Neurochirurgie 2012,58,47-51.

28. Ducruet, A.F., Grobelny, B.T., Zacharia, B.E., Hick-
man, .ZL., Derosa, .PL.,, Anderson K, et al. The surgical
management of chronic subdural hematoma. Neurosurg Rev
2012,35,155-169.

29. Santarius, T., Kirkpatrick, P.J., Kolias, A.G., Hutchin-
son, P.J. Working toward rational and evidence-based
treatment of chronic subdural hematoma. Clin Neurosurg
2010,57,112-122.

30. Horn, E.M., Feiz-Erfan, I, Bristoly R.E., Spetzler, R.F,
Harrington, T.R. Bedside twist drill craniostomy for chron-
ic subdural hematoma: A comparative study. Surg Neurol
2006,65,150-153.

31. Gokmen, M., Sucu, H.K., Ergin, A., Gokme,n A., Be-
zircioy Lu. H. Randomized comparative study of burr-hole
craniostomy versus twist drill craniostomy; surgical manage-
ment of unilateral hemispheric chronic subdural hematomas.
Zentralbl Neurochir 2008,69,129-133.

32. Lega, B.C., Danish, S.F., Malhotra, N.R., Sonnad, S.S.,
Stein, S.C. Choosing the best operation for chronic subdural he-
matoma: A decision analysis. J Neurosurg 2010,113,615-621.

33. Liw, Y., Xia, J.Z., Wu, A.H., Wang, Y.J. Burr-hole cra-
niotomy treating chronic subdural hematoma: A report of 398
cases. Chin J Traumatol 2010,13,265-269.

34, Sikahall-Meneses, E., Salazar-Pérez N., Sandoval-Bo-
nilla, B. Chronic subdural hematoma. Surgical management in
100 patients. Cir Cir 2008,76,199-203.

35. Krupa M. Comparison of two surgical methods as to
early results in chronic subdural hematoma. Ann Acad Med
Stetin 2009;55:39-47.

36. Soto-Granados M. Treatment of chronic subdural he-
matoma through a burr hole. Cir Cir 2010;78:203-7.

37. Han HJ, Park CW, Kim EY, Yoo CJ, Kim YB, Kim
WK. One vs. Two Burr Hole Craniostomy in Surgical Treat-
ment of Chronic Subdural Hematoma. J Korean Neurosurg
Soc 2009;46:87-92.

38. Khadka NK, Sharma GR, Roka YB, Kumar P, Bista P,
Adhikari D, et al. Single burr hole drainage for chronic subdu-
ral haematoma. Nepal Med Coll J 2008;10:254-7.

39. Kansal R, Nadkarni T, Goel A. Single versus double
burr hole drainage of chronic subdural hematomas. A study of
267 cases. J Clin Neurosci 2010;17:428-9.

40. Taussky P, Fandino J, Landolt H. Number of burr holes
as independent predictor of postoperative recurrence in chron-

Buacapcka HeBpoaoeus Bulgarian Neurology 59

ic subdural haematoma. Br J Neurosurg 2008;22:279-82.

41. White M, Mathieson CS, Campbell E, Lindsay KW,
Murray L. Treatment of chronic subdural haematomas: A ret-
rospective comparison of mini craniectomy versus burr hole
drainage. Br J Neurosurg 2010;24:257-60.

42. Isobe N, Sato H, Murakami T, Kurokawa Y, Seyama G,
Oki S. Six cases of organized chronic subdural hematoma. No
Shinkei Geka 2008;36:1115-20.

43. Rocchi G, Caroli E, Salvati M, Delfini R. Membranec-
tomy in organized chronic subdural hematomas: Indications
and technical notes. Surg Neurol 2007;67:374-80.

44. Juan WS, Tai SH, Hung YC, Lee EJ. Multiple tent-
ing techniques improve dead space obliteration in the surgical
treatment for patients with giant calcified chronic subdural he-
matoma.Acta Neurochir (Wien) 2012;154:707-10.

45. Kaplan M, Akgiin B, Secer HI. Ossified chronic
subdural hematoma with armored brain. Turk Neurosurg
2008;18:420-4.

46. Oda S, Shimoda M, Hoshikawa K, Shiramizu H, Mat-
sumae M. Organized chronic subdural haematoma with a thick
calcified inner membrane successfully treated by surgery: A
case report. Tokai J Exp Clin Med 2010;35:85-8.

47. Thulborn KR, Atlas SW. Intracranial hemorrhagic. In
Atlas SW (Ed); Magnetic Resonance Imaging of the Brain and
Spine. New York: Raven Press, 1991: pp. 175-222.

48. Stroobandt G, Fransen P, Thauvoy C, Menard E. Patho-
genetic factors in chronic subdural haematoma and causes of
recurrence after drainage. Actaneurochirurgica. 1995; 137 (1):
6-14.

68. Ban, S.P.,, Hwang, G., Byoun, H.S, et al., 2018. Mid-
dle meningeal artery embolization for chronic subdural hema-
toma. Radiology 286 (3), 992-999.

49. Giuffré R, Gagliardi FM, Vagnozzi R. Chronic subdu-
ral hematoma in extremely aged patients. Eur Neurol. 1989;
29: 18-22.

50. Yadav YR, Parihar V, Namdev H, Bajaj J.Chronic sub-
dural hematoma Asian J Neurosurg. 2016; 11 (4): 330-342.

51. Hellwig D, Kuhn TJ, Bauer BL, List-Hellwig E. En-
doscopic treatment of septated chronic subdural hematoma.
Surgical Neurology, 1996 Mar 1; 45 (3): 272-7.

52. Farhat Neto, J., Araujo, J.L.V.,, Ferraz, V.R.,
Haddad, L., Veiga, J.C.E. Chronic subdural hemato-
ma: epidemiological and prognostic analysis of 176
cases. Rev Col Bras Cir. 2015,42,5,283-287. doi: htt
ps://10.1590/0100-69912015005003.

53. Suzuki, M.T.M., Moura, M.C., Casulari, L.A. Com-
parative epidemiological profile of elderly and non-elder-
ly patients operated on chronic subdural hematoma Ac-
cessed June 18, 2023. JBNC-J Brasileiro De Neurocirurgia..
2020,31,3,191-200 https://jbnc.org.br/artigo/perfil-epidemio-
logico-comparativo-de-pacientesidosos-e-nao-idosos-opera-
dos-de-hematoma-subdural-cronico/1363.

54. Asghar, M., Adhiyaman, V., Greenway, M., Bhow-
mick, B.K., Bates, A. Chronic subdural haematoma in the el-
derly—a North Wales experience. Journal of the Royal society
of Medicine, 2002, 95, 290-292.

55. Chen, J.C., Levy, M.L. Causes, epidemiology, and risk
factors of chronic subdural hematoma. Neurosurg Clin N Am.



2000, 11, 399-406.

56. Delgado, P.D., Cogolludo, F.J., Mateo, O., Cancela, P.,
Garcia, R., Carrillo, R. Early prognosis in chronic subdural
hematomas. Multivariate analysis of 137 cases. Rev Neurol.
2000, 30, 811-817.

57. Smely, C., Madlinge,r A., Scheremet, R.. Chronic Sub-
dural Haematoma-a Comparison of Two Different Treatment
Modalities. Acta Neurochirurgica (Wien), 1997, 139, 818-826.

58. Melegard, P., Wisten, O. Operations and ReOperations
for Chronic Subdural Haematomas During a 25-Year Period
in a Well Defined Population. Acta Neurochirurgica. (Wien),
1996, 138, 708-713.

59. Weigel, R., et al. Chronic subdural hematoma: sur-
gical treatment and outcome in 1044 patients . Surg Neurol.
2002,58,3,157-166.

60. Fujishima, I., et al. Risk factors for recurrence of
chronic subdural hematoma after burr-hole drainage . Acta
Neurochir (Wien). 201;158,7,1247-1252.

61. Chen, C.J, et al. Chronic subdural hematoma in the el-
derly: epidemiology and outcomes . Aging Dis. 2018,9,2,297-
305.

62. Tsutsumi, S., et al. Predictors of recurrence after burr-
hole craniostomy for chronic subdural hematoma . J Clin Neu-
rosci. 2017,37,81-85.

63. Joaquim, A.F., et al. Chronic subdural hematoma: re-
cent advances and new therapeutic approaches . World Neuro-
surg. 2019,123,287-292.

64.Santarius, T., Kirkpatricky, P.J., Hutchinson, P.J. Use of
drains versus no drains after burr-hole evacuation of chronic
subdural haematoma: a randomised controlled trial . Lancet.
2009,374,9694,:1069-1075

65. Feghali, J., Yang, W., Huang, J. Updates in chronic
subdural hematoma: epidemiology, etiology, pathogenesis,
treatment, and outcome. World Neurosurg. 2020,141,339—
345. https://doi.org/10.1016/j.wneu.2020.06.140.

66. Ducruet, A F., Grobelny, B.T., Zacharia, B.E, et al. The
surgical management of chronic subdural hematoma. Neuro-
surg Rev. 2011,35,2,155-169. https://doi.org/10.1007/s10143-
011-0349-y.

67. Pereira, C.U., Dantas ,M.C, Santos, E.A.S., Santos,
C.M.T., Monteiro, J.T.S. Hematoma subdural cronico no ido-
so. Rev Bras Med.. 2006,63,7,331-337.

69. Huang, Y.W., Yin, X.S., Li, Z.P. Burr hole cranios-
tomy vs. minicraniotomy of chronic subdural hematoma:
a systematic review and meta-analysis. Eur Rev Med Phar-
macol Sci. 2022 Jul,26,14,:4983-4990. doi: 10.26355/eur-
rev_202207 29284. PMID: 35916794.

70. Hutchinson, P., Santarius, T., Chari, A., & Kolias, A.
(2014). Chronic subdural haematoma: modern management
and emerging therapies. Nature Reviews Neurology, 10,10,
570-578. https://doi.org/10.1038/nrneurol.2014.163

71. Thavara, B.D., Kidangan, G.S., Rajagopalawarrier, B.
Comparative Study of Single Burr-Hole Craniostomy versus
Twist-Drill Craniostomy in Patients with Chronic Subdural
Hematoma. Asian J Neurosurg. 2019 Apr-Jun,14,2,513-521.
doi: 10.4103/ajns.AJNS 37 19. PMID: 31143272; PMCID:
PMC6516027.

72. Nouri, , Gondar, R., Schalle,r K., Meling, T. Chron-
ic Subdural Hematoma (cSDH): A review of the current state

of the art. Brain Spine. 2021 Nov 2;1:100300. doi: 10.1016/].
bas.2021.100300. PMID: 36247395; PMCID: PMC9560707.

73. Gongalves, J.P.F, Medrado-Nunes, G.S., Piiieiro,
G.T.O., Millard, F.A.B., Oliveira, M.P.R, Dos Santos, N.S.S.F,
Barbosa de Oliveira, T., Sandes, P.H.F., Oliveira-Martins, L.P.,
Silveira-Leal, M.Y., Xavier, J., Aravena, L.D.M., de Jesus,
P.A.P. Adjunct middle meningeal artery embolization versus
surgery alone for chronic subdural hematoma: A meta-anal-
ysis and trial sequential analysis of randomized controlled
trials. J Clin Neurosci. 2025 Jul;137:111307. doi: 10.1016/j.
jocn.2025.111307. Epub 2025 May 12. PMID: 40359787.

74. Zhang, Z., Lim, J.X., Wen, D., Wong, C.P., Lim,
W.E.H., Chia, G.S. Adjunct Middle Meningeal Artery Embo-
lization Versus Surgery for Chronic Subdural Hematoma: A
Systematic Review and Meta-Analysis. Neurosurg Rev. 2024
Nov 28,47,1,876. doi: 10.1007/s10143-024-03107-3. PMID:
39607623.

75. Gillespie, C.S., Veremu, M., Cook, W.H., Ashra,f
M., Lee, K.S., Chedid, Y., Alam, A.M., Karepov, Y., Davies,
B.M., Edlmann, E.,, Papanagiotou P., Korfias, S., Santarius,
T., Minet,t T., Hutchinson, P.J., Kolias, A. Middle meninge-
al artery embolization for chronic subdural hematoma: me-
ta-analysis of three randomized controlled trials and review
of ongoing trials. Acta Neurochir (Wien). 2025 Jun 10,167,1,
166. doi: 10.1007/s00701-025-06587-4. PMID: 40493076;
PMCID: PMC12152056.



