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Abstract: Chronic subdural hematoma is a frequent type
of hemorrhage, which terminates with mortality if not
diagnosed and treated early. The aim of this clinical study
is to evaluate the patients with unilateral and bilateral
recurrent chronic subdural hematoma.

The study group consisted of 13 cases with unilateral and
bilateral recurrent chronic subdural hematomas who
underwent aggressive wide craniotomy, duraectomy,
inner and outer membranectomy, dural border coagula-
tion, incision through cortical vein trace and hang up of
dural edge, between 2009 - 2016. All of our patients were
diagnosed by preoperative Magnetic Resonance Imaging.
We evaluated the age, gender, complaints and neurologic
signs, localization and thickness of the hematoma.

We can estimate that wide craniotomy, duraectomy and
membranectomy is a good option in preventing recurrent
chronic subdural hematoma and complications.
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1 Introduction

Chronic subdural hematoma (CSDH) is a frequent type of
hemorrhage that terminates with mortality (10-15%) if not
diagnosed and treated early. The incidence is known to be
present in 74/1000000 of the population, and increases in
elders, babies, alcoholics, and cases with brain atrophy.
It predominantly occurs in males and makes a peak at the
7th decade. History of minor head injury is present in 50%
of the cases and 1/3 of the patients are unaware of trauma.
Besides trauma it can be detected due to coagulopathy,
epilepsy, hydrocephalus, arachnoid cyst, hematologic
diseases, aneurysm, angioma, vascular malformation,
tumor, lumbar puncture and post craniotomy. Neurologic
symptoms do not exist in 67.9% of the cases, headache
is the symptom in 60.7%. Gait disturbance, hemiparesis,
impaired memory, recurrent fall, confusion, mental disor-
der, weakness, dizziness are the other symptoms respec-
tively. Magnetic Resonance Imaging (MRI) and Computed
Tomography (CT) are the diagnostic methods [1-5].

Recurrence develops in 20% of the cases with CSDH.
Residual inner and outer capsule, blood at the subdural
space, fibrin and degradation products, re vascularization
of the capsule and residual subdural space are important
factors for recurrence of CSDH [6-8].

We evaluated the results of wide craniotomy,
duraectomy membranectomy and coagulation of dural
border in cases with unilateral or bilateral recurrent
chronic subdural hematoma.

2 Materials and methods

We present 13 cases with recurrent CSDH who under-
went wide craniotomy, duraectomy and membranectomy
between 2009-2016 in two centers. The study group con-
sisted of 8 males, 5 females with a mean age of 61.2 (48-90)
for males, 35 (4-80) for females. The most prominent
complaint of our cases was headache and was present
in all of the cases. We performed wide craniotomy and
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duraectomy, coagulated the junction between outer and
inner capsule and duramater (dural border) following the
evacuation of the hematoma.

We evaluated the age, gender, duration of hospitali-
sation, complaints and neurologic deficits, localization
and thickness of the hematoma at admission and dis-
charge from the hospital and at the 3rd month postoper-
atively. We separated the dura from the outer capsule of
the hematoma and removed the dura by cutting circum-
ferentially 0.5 cm away from the bone flap. Outer capsule
of hematoma was followed up through the dural border
and removed.

We washed and aspirated the blood and blood prod-
ucts inside the capsule of the hematoma. We then sepa-
rated the inner capsule from the arachnoid except the
parts firmly adherent to veins, and paid attention not to
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damage the arachnoid. We cut and suspended the dura
along the trace of veins, supported areas of venous pres-
sure with absorbable hemostate, applied bipolar coagu-
lation to the dural border circumferentially, washed the
cortex and applied drainage (Figure 1).

Informed consent was obtained from all patients
included in this study. The study was approved by the Uni-
versity Bioethical Committee and followed the rules and
principles of the Helsinki Declaration.

3 Results

The study group consisted of 13 cases. The most promi-
nent complaint was headache and it was present in all
of the cases. However one case had unconsciousness, 2

B

Figure 1: Intraoperative pictures;

A: Hematoma following the opening of duramater; B: Thickness of the capsule is approximately 1cm; C: The amount of removed inner and

outer capsule; D: Intact arachnoid following the removal of the capsule.
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cases had extremity weakness, and one case had epilepsy.
Six cases had a history of trauma and two of these cases
had hemiparesis. Data of the study population are sum-
marized in Table 1.

We performed wide craniotomy and duraectomy. Fol-
lowing the evacuation of the hematoma we coagulated the
dural border.

A fourteen year old girl (Case 1) with hydrocephalus
underwent ventriculoperitoneal shunt operation when
born, the shunt was changed 5 years ago, and the patient
was operated on for bilateral CSDH 5 months ago. She
was admitted to our hospital with a complaint of head-
ache. Her MRI revealed bilateral recurrent CSDH. She did
not have a history of trauma and signs of overdrainage. We
recommended operation (Figure 2).

A 58 year old man (Case 2) was diagnosed with adult
hydrocephalus and had undergone ventriculo-peritoneal
shunt operation. He was operated on for CSDH 3 months
ago. He was admitted to our hospital with a complaint of
right hemiparesis and his cranial MRI revealed recurrent
CSDH.

A 4 year old girl (Case 3) had undergone cysto perito-
neal shunt operation 2 years ago following the diagnosis
of left large frontotemporoparietal arachnoid cyst shift-
ing to the right. She had undergone three operations in 5
months for right CSDH and was admitted to our hospital
with the continuation of her complaints, headache and
continuous knockdown. Her cranial MRI revealed right
CSDH and we performed the 5* operation (Figure 3).

A 48 year old male (Case 4) had left temporal arach-
noid cyst following trauma. He was operated on for CSDH
2 months ago. His complaints continued and was oper-

A

Figure 2: Bilateral residual chronic subdural hematoma (14 yearoldgirl);
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ated again 1 month ago. He was admitted to our clinic with
epilepsy and his MRI revealed recurrent CSDH at the same
area.

A 22 year old female (Case5) who gave birth with cae-
sarean section under spinal anesthesia 4 months ago,
had signs of intracranial hypotension following anesthe-
sia. She underwent MRI examination with a complaint of
headache and was diagnosed as CSDH. She was operated
2 months ago. Her complaints did not recover and she was
admitted to our hospital, she was diagnosed with recur-
rent CSDH and was operated on.

The case aged 54 (Case 6) had trauma 8 months ago
and had been operated on for 4 times previously. He was
admitted to our hospital following the 4™ operation with
right hemiparesis and unconsciousness. His MRI revealed
left recurrent CSDH and we performed the 5" operation.

Other 7 patients (Case 7,8,9,10,11,12,13) were under-
going anti-aggregant therapy and all were over 50 years
of age. Before admitting to our hospital one of them had
three operations for SDH (Case 7), three of them had 2
(Patients 9,11,12), and 3 of them had 1(Patients 8,10,13).
Antiaggregant therapy was ceased 2 days before the oper-
ation. Hematoma was bilateral in five of the cases and its
mean thickness was 2.5 cm.

On MRI, while hematoma was isointense in two and
hyperintense in two cases, it was inhomogenous in nine
cases. (Figure 4). At time of hospitalisation GCS of 12 cases
was 12 to 15, only in case 6, the GCS was 7 during opera-
tion.

The patients laid at semi-fowler position, their heads
were wrapped with elastic bandage. Subcutaneous collec-
tion developed in three cases. We performed percutane-

B

A: Preoperative, Axial T1-weighted MRI; Bilateral hyperintense parietal subdural hematoma

B: Postoperative, Axial T1-weighted MRI; Disappearance of the hematoma following operation
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Table 1: Demographic data, clinical and imaging findings of the patients.
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Patient Age Gender Clinical GCS, Neurolo-  History Previous MRI MRI
Presentation gical Signs of head disease and T1 Weight T2
trauma number of Weight
previous opera-
tions
1 14 F H 15 No Operated Bilateral FP Bilateral FP
Hydrocepla- Inhomogenous Inhomogenous
hus, 3 RCSDH RCSDH
2 58 M H, Extremity 13, Right hemi- No Operated Left FP Hyperintense Left FP Hyperintense
weakness paresis Hydrocepla- RCSDH RCSDH
hus, 2
3 4 F H 14 No Operated Left Right FP and Right FP and Left F
Arachnoid Left F Inhomoge- Inhomogenous
Cyst, 4 nous RCSDH
RCSDH
4 48 M H, Epilepsy 12, Epilepsy Yes Left Temporal Right FP isointense  Right FP isointense
Arachnoid RCSDH RCSDH
Cyst, 2
5 22 F H 14 No Caesarean Left FP Left FP isointense
Section Under isointense RCSDH RCSDH
Spinal Anesthe-
sia, 1
6 54 M H, Extremity 7, Right hemi- Yes No, 4 Left FP Inhomoge- Left FP Inhomoge-
weakness, paresis and nous RCSDH nous RCSDH
unconcious- unconcious-
ness. ness
7 51 M H 15 Yes AAT, 3 Bilateral FP Inho- Bilateral FP Inho-
mogenous RCSDH mogenous RCSDH
8 58 M H 15 No AAT, 1 Right FP Inhomoge- Right FP Inhomoge-
nous RCSDH nous RCSDH
9 69 M H 15 Yes AAT, 2 Bilateral FP Inho- Bilateral FP Inho-
mogenous RCSDH mogenous RCSDH
10 80 F H 14 No AAT, 1 Bilateral FP Inho- Bilateral FP Inho-
mogenous RCSDH mogenous RCSDH
11 55 F H 15 Yes AAT, 2 Bilateral FP Inho- Bilateral FP Inho-
mogenous RCSDH mogenous RCSDH
12 90 M H 14 Yes AAT, 2 Bilateral FP Bilateral FP
Hyperintense Hyperintense
RCSDH RCSDH
13 62 M H 14 No AAT, 1 Bilateral FP Bilateral FP

Inhomogenous
RCSDH

Inhomogenous
RCSDH

AAT:Anti agregan treatment, H:Headache, CSDH: Chronic subdural hematomas, GCS: Glasgow comascale, F: Frontal, FP: Frontoparietal,

RCSDH: Recurrent chronic subdural hematoma.
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nous tapping and aspiration to one of the cases on the 5
day. In all of the patients except one, the skin flap settled
on the 7% day. The flap settled following excessive lumbar
puncture every other day for 15 days in 80 years old case
(Case 10) with bilateral CSDH (Figure 5).

The patient who was unconscious recovered on the 5%
day. Paralysis of two patients started to improve by the 3%
day. One patient (Case 6) had 1/5 paresis at the 3 month.
2 cases (Case 9,11) had residual hematoma of 0.5-1cm by
the 1 month, and low dose dexamethasone was recom-
mended. We did not observe any recurrence of CSDH in
any patients at the 3rd-month control examination.

Figure 3: Axial T1-weighted MRI; Hyperintense right frontoparietal
and left frontal residual chronic subdural hematoma, left arachnoid
cyst.
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4 Discussion

CSDH frequently develops following minor head injury
resultingin cortical laceration, thorn bridging veins,
enforcement of clot material, sinus tear due to direct sinus
trauma, laceration of cortical vessels due to weak support
of the arachnoid trabeculae. Neomembrane composed of
fibroblasts surrounds the nucleus of the hematoma and
lies as outer and inner capsule between the duramater
and the arachnoid [2,3,8-10].

There is no consensus about the mechanism of
enlargement of the hematoma. Blood and fibrin degra-

Figure 4: Axial T2-weighted MRI; Right frontoparietal inhomogenous
residual chronic subdural hematoma,

Figure 5: Bilateral residual chronic subdural hematoma (80 year old case);

A: Preoperative, Axial T1-weighted MRI; Bilateral hyperintense parietal subdural hematoma B: Postoperative, Computed Tomography (CT);

Disappearance of subdural hematoma
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dation products inside the capsule increase the osmotic
pressure. The capsule is vascularised from dural border.
Numerous blood components can be seen at the Gap
junction, squeezing or spilling leakage. Therefore, liquid
flows from the low dense extracapsular area to the inter-
capsular area which has high density media due to inter-
capsular fragmentation of products, and CSDH goes on
growing. The internal part of the duramater and exter-
nal part of capsule are (dural layer) highly vascular with
excessive fibrinolytic activity and inflammatory structure,
which secretes various cytokines, especially interleu-
kin 6 8 (IL, )[1,11-14].

Following fragmentation of blood elements at the
subdural area thrombin, fibrin, D dimer C reactive protein,
TAT, fibropeptit A, IL which are protease activators,
increase and cause hypercoagulation.

Thrombocytes secrete platelet-derived growth factor,
transforming growth factor, PL selectin, adenosin triphos-
phate and von willebrant factor [1,2,15-17]. These sub-
stances participate in coagulation, stimulate aggregation,
and support the capsule matrix and stroma. Sympathetic
innervation, lymphatic system, basal lamina, laminin,
and fibronectin are not present in these new vascular
areas. They have vascular integrity and high vascular
permeability, and are extremely fragile. Furthermore they
secrete plasminogen activators, thrombomodulin and
plasminogen activator inhibitor. Therefore the balance
between plasminogen and plasmin activity corrupts.
Development of thrombus, fibrinolysis and tendency for
repeated microhemorrhage result in enlargement of sub-
arachnoid hematoma. These capsule and blood elements
support reccurrence, in nine of our cases, bleeding and
clotting in different areas was present and MRI revealed
inhomogenous intensity (Figure 4). Furthermore these
sinusoidal vessels are continuously injured and bled
easily [1,5,11-13,15,18-23].

Microglia and macrophages responsible for the
resorption of brain hematoma are less in subdural area
and resorption of hematoma is highly difficult. Removal
of dura and capsule facilitates resorption.

The aim of CSDH therapy is to drain the hematoma
and the fluid and to remove procoagulants, fibrin and deg-
radation products from the medium. However, the recur-
rence rates of CSDH are particularly high [6-8]. There is no
consensus especially about the management of recurrent
CSDH. One or two burr hole, enlarged burr hole, trepana-
tion, twist drill craniostomy, percutaneous evacuation,
subdural- peritoneal shunt, craniotomy are the known
surgical approaches.

Therefore, we performed a wide craniotomy,
duraectomy, membranectomy, and suspended the edges
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of dura. We also performed an incision to the dura through
the trace of cortical veins, and coagulated dural borders
by bipolar to facilitate venous drainage.

Mohammed [4] suggested the dura and outer mem-
brane as sources of hematoma and he did not detect
residual hematoma following excision of these tissues. He
applied subcutaneous trapping and aspiration only to 5%
of his patients.

We applied percutaneous tapping to one case (Case
3) and lumber puncture to another case (Case 10), and the
flap was settled in all of our cases without complication.

The extent of this rate may be explained with harming
the arachnoid membrane during the removal of inner
membrane which results in leakage of BOS when we per-
formed puncture. Mohammed [4] did not remove the inner
membrane.

From our 13 cases, two had undergone five operations,
two had undergone four, five had undergone three, four
had undergone two. CT revealed subdural collection (0.5-
1cm) in two cases at the postoperative second month and
was found to have disappeared at the 3*month CT control.

Because there is no serious trauma in CSDH brain
injury does not develop, neurologic deficit is minimal and
most of the patients do not remember the trauma. Only six
of our patients had trauma history.

In CSDH neurologic deficit occurs due to increased
intracranial pressure, mechanic distortion of a region of
the brain such as thalamus and decrease in blood flow.
Of the cases 67.9% do not have neurologic symptoms.
Most common symptoms are headache 60.7%, gait distur-
bances 57.1%, seizures 22%. Hemiparesis, aphasia, dizzi-
ness are the symptoms respectively. All our patients had
headache, but benign headache can be observed in 20%
of normal population. Persistence of headache at the third
month following operation in seven of our cases can be
attributed to this phenomenon. Hemiparesis recovered
substantially in one of two cases at the 3rd month, 1/5
paresis of the 6™ case still existed . As seen in our cases
with arachnoid cyst, ventriculo-arachnoidoperitoneal
shunt, cortical atrophy are more sensitive to trauma and
CSDH can develop easily [8-10,13,18,24,28].

Intracranial hypotension occurred due to cerebro-
spinal fluid leakage in the case who was delivered with
epidural anesthesia and CSDH developed. Apart from
these symptoms we could not correlate the development,
complications and recovery of recurrent CSDH with age,
gender, antiaggregant drug use and thickness of subdural
hematoma.

Lee [16] reported that reoperation and recurrence
occur following partial membranectomy with burrhole
(16%), enlarged craniectomy (23%), and in cases with
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coagulopaty (41%). Therefore, extended surgical approach
with partial membranectomy has no advantage regarding
the rate of reoperation and the outcome, burrhole drain-
age with irrigation of hematoma and closed system drain-
age is recommended. We observed successful results with
enlarged craniotomy, duraectomy, membranectomy, coag-
ulation of dural borders and incision of cortical vein trace.

5 Conclusion

Our aim in performing this aggressive operation was
to achieve the chance to find the bleeding vessel, easy
control of sinus laceration and bridging veins, maintain
blood fluidity, minimise residual subdural space and
blood products. We also coagulated the joint of CSDH
inner and outer capsule with dural border suggesting
that existence of high level inflammatory cells in this area
promote angiogenesis and residual subdural hematoma
by cytokin secretion.

We estimate that especially in recurrent chronic sub-
dural hematomas, this operation is a good option in pre-
venting residual/recurrent chronic subdural hematoma
and complications.

Conflict of interest: The authors declare that they have
no conflict of interests.
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