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Abstract: In this study we are trying to establish a correlation between the surgical
technique used for the treatment of chronic subdural hematomas and the risk of
recurrence. Between 01.06.2008 and 31.05.2014, 123 patients with 138 chronic subdural
hematomas (CSDH) were operated on and followed-up in our department. Among
them, 16 hematomas (11,6%) recurred. Factors related to the patients (gender, age,
location of the hematoma) are analyzed as possible predictors of recurrence. Several
surgical techniques were used in the treatment of chronic subdural hematomas. Each of
them is analyzed to find possibly connections with the recurrence risk of the size of the
approach, the reposition of the bone flap, the suture of the dura and other aspects. There
are obvious, statistically significant correlations between the risk of recurrence and some
elements of the surgical technique employed.
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Introduction

Chronic subdural hematomas (CSDH)
represent a frequent encountered pathological
condition in neurosurgery. Despite this fact,
there still are, nowadays, controversies and
unclear aspects concerning the Dbest
management of this particular type of
intracranial hemorrhage (4,8).

Technically, a CSDH is located in the
otherwise potential intradural space as a
consequence of the disruption of the dural

border cell layer from the deep pachymeninges
(11). Blood in this space provokes an
inflammatory reaction, which results in an
enveloping surrounding membrane (14)
Although some CSDHs evolve from acute
subdural hematomas, most experimental
models have failed to produce an enlarging
CSDH from a solid clot. (13,18). Most of the
time, there is no clear traumatic history that
precedes the discovery of a CSDH. In the cases
in which there is no trauma involved, other
etiologies, such as coagulopathy, vascular
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malformations, metastasis, meningiomas or
inflammatory lesions must be considered (20).

Although spontaneous resolution of CSDH
can occur, patients with a neurologic deficit
should undergo surgical evacuation. The
patients complaining of headache, but
otherwise neurologically intact should be
referred to a neurosurgical service, where they
can be monitored with serial CT scans (15).
The collection will often become smaller and
disappear. Should there be an increase in the
size of the CSDH and/or of the
symptomatology, the patient should undergo
surgical intervention (17).

The efficacy of the standard procedures for
evacuation of a CSDH (twist drill, burr hole,
craniotomy with or without irrigation and
drainage of the subdural space) can be
reflected by the recurrence rate of the CSDH
after these procedures

Postoperative recurrence of CSDH still
represents an important issue. Among
published series, the recurrence rates usually
vary between 3,7% and 21,5% (19). There are
some factors that clearly influence recurrence,
such as coagulopathy, brain atrophy,
alcoholism, intracranial hypotension, bilateral
surgery (5). The involvement of other factors
is still debatable.

The aim of this study was to identify risk
factors correlated with the recurrence of
CSDH. We analyzed 2 categories of such
presumptive risk factors: related to individual
features of the patients (age, gender,
bilaterality of lesions) and related to the
operative technique.

Material and methods

This is a retrospective study conducted in
the Neurosurgical Department of “Saint
Pantelimon” Emergency Hospital from
Bucharest, Romania encompassing patients
operated on for CSDH between 01.06.2008
and 31.05.2014.

The inclusion criteria were:

Patients with uni- or bilateral CSDH with:

- at least 3 weeks of free interval after an
identifiable trauma, if any

-CT-  scan
iso/hypodensity without signs of rebleeding or

showing  homogenous
important layering by arachnoid septae

- intraoperative aspect of dark “motor oil”
fluid

Cases with subacute SDH, or with fresh
bleeding on the CT images, or CSDH
complicated with thick septal or calcified
membranes were excluded from this study, in
an attempt to clear out recurrence risk factors
related to the
architecture.

hematoma density and

According to the inclusion criteria listed
above, there were 123 consecutive patients
recruited in the study. Among them, 15
patients were operated on bilateral, so there
were an overall of 138 CSDH operated on.
There were 16 CSDH that recurred, giving an
11,6 % overall recurrence rate.

The gender distribution was 83 males
versus 40 females, meaning a sex ratio of 2.1/ 1
M/W. Most of the patients (48) were more
than 70 years old, 38 were between 60 and 69
years old and 37 were younger than 60.

Several surgical techniques were used for
the operative treatment of the CSDH in our
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department. We employed 4 main approaches
with different technical variants of dural
closure summarized below:
A. burr-hole
B. 2.5 cm large craniectomy
- cross-shaped incision of the dura
- bipolar coagulation used to shrink the
dura to the full width of the bony opening
C.2.5 cm large craniotomy with trephine
and re-emplacement of the bone flap
C1. without dural suture
C2. with partial dural suture
C3. with complete dural suture
D. 4cm large craniotomy
D1. with partial dural suture
D2. with complete dural suture
Beside this technical differences between
the variants exposed above, there were also
some common steps always employed in the
surgical treatment of CSDH in our
department:
- the complete evacuation of the hematoma
with abundant irrigation and aspiration
- coagulation of the outer membrane of the
hematoma at the bony opening margins
- epidural non-aspirating drain for 36-72
hours postoperatively
The attitude concerning the
membrane was not unitary: in 58 cases it was

inner

resected or coagulated and in 80 cases it was
not touched.

Postoperatively, all patients were kept in
bed-rest restriction with the head of the bed
flat and mild overhydration until 24-48 hours
after the drain was removed.

Results

We compared the recurrence rate between
different categories of patients. Firstly, we
analyzed the individual features of the patients
in an attempt to observe any predisposition to
recurrence related to gender or age. We found
no significant differences, as one can see in
figures 1 and 2, respectively.

Total
= Male

Female

Reoperated

E Male Female

Figure 1 - Gender distribution
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Figure 2 - Age distribution
“St. Pantelimon” Emergency Hospital, Bucharest (Neurosurgical Department)
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Figure 3 - Results
“St. Pantelimon” Emergency Hospital, Bucharest (Neurosurgical Department)

We also analyzed bilaterality of CSDH as a
possible risk factor for recurrence and we
found that, among the 15 cases of bilateral
hematomas operated, 3 patients needed
reoperation on both sides, giving a 20%
recurrence rate, significant more than the
average recurrence of the whole group (11,6%)

Afterwards, we compared the recurrence
rates of each surgical variant presented above
in the text. The results are exposed in figure 3.

It is obvious that there is a very high
recurrence rate for variants A and C3, and also
a high recurrence rate (RR) for variant D2. We
can also observe that there is a low, under
average recurrence rate for variants B and D1,
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and an outstanding 0% RR for variants C1 and
C2.

The controversial topic of touching or
avoiding the inner membrane is illustrated in
the table in figure 4 which shows that RR in
cases when the inner membrane is resected or
coagulated is much higher (17,2%) than in
cases where this membrane is left alone (7,5%).

Resection/coagulation |Yes No
of the inner

membrane

Total 58 80
Reccurent SDH 10 6

RR 17.2% 7.5%

Figure 4 - Inner membrane
“St. Pantelimon” Emergency Hospital, Bucharest
(Neurosurgical Department)

Discussions

A symptomatic recurrence means the
reappearance
symptoms together with a volume increase of
the CSDH with mass effect on CT-scan within
weeks to months after surgery (2). This
situation must be distinguished from residual

of neurologic signs and

collections that are asymptomatic, do not
demonstrate pressure effects on CT and can
be followed with serial studies until their
complete or nearly complete resolution
without surgical intervention (3). A clinical
improvement in the status of the operated
patients can be obtained when the subdural
pressure is reduced to close to zero, which
usually occurs after 20% of the collection is
removed (7). CT scans can show persistent
fluid collection in 78% of cases on post-op day
10 and in 15% after 40 days (1), and it may take
up to 6 months for complete resolution (5). It

is, therefore, recommended not to treat a
persistent fluid collection unless it increases in
size on CT or if the patient shows no recovery
or deteriorates (6).

An ongoing debate concerns optimal
surgical management of a CSDH. In this topic
the meta-analysis by Weigel and colleagues is
of great interest. This study is based on a
review of 48 publications and covers a period
of time between 1981 and 2001. The authors of
this meta-analysis conclude that craniotomy is
associated with the lowest recurrence rate but
a higher morbidity rate compared to more
limited approaches (twist drill and burr hole)
(12,19).

In the patients included in this study we
didn’t use subdural drainage; data in the
literature suggests that this maneuver can
decrease the RR from 19% to 10% (9).

Conclusions

1. Individual factors like gender and age
don’t influence the RR.

2. Bilateral CSDH are more prone to recur
than unilateral ones.

3. The single burr-hole technique without
subdural aspirating drainage is associated with
a high recurrence rate and should be avoided

4. The best technique for decreasing the
risk of recurrence seems to be the 2.5 cm.
craniotomy without any or only with partial
suture of the dura.

5.The complete suture of the dura
increases the risk of recurrence especially in
smaller approaches and should be avoided.

6. A larger than 2.5 cm approach for
uncomplicated CSDH brings no improvement
of the RR.
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7. There are no significant differences
related to the RR between 2.5 cm craniectomy
and craniotomy, but the cosmethic aspect
should be taken into account.

8.The inner membrane of the CSDH
shouldn’t be touched during the operation in
order to avoid a higher RR.
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