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: decades of people’s lives and causes severe permanent complications and even death. Today, the

most appropriate treatment for this condition has not been determined. Although spontaneous
hematoma absorption has been reported, the best treatment remains surgery. There are different
surgical methods for this disease; each has its unique advantages and disadvantages. The present
study compared open and endoscopic methods with respect to postoperative neurological
symptoms, residual hematoma, recurrence, and operative time.

Methods and Materials/Patients: In this clinical trial, 32 patients were randomly assigned to
two groups using the simple random block method: endoscopic and open techniques. This
randomized controlled trial compared neuroendoscopic surgery (n=16) with conventional burr-
hole craniostomy (n=16) in patients with septated CSDH. The patients’ clinical examinations and
computed tomography (CT) scans were reviewed, and the necessary information was extracted
from their files. For follow-up, patients were contacted by phone 6 months after discharge from
the hospital.

Results: After spending a day in the intensive care unit (ICU), all patients were transferred to
the ward. The average hospitalization duration and bleeding were significantly lower in the
endoscopic group than in the nonendoscopic group (P=0.014). The duration of surgery did not
differ significantly between the two groups. The frequency distribution of history of trauma,
mortality, and neurological complications in the two groups of nonendoscopic and endoscopic
patients was not significantly different from each other (P>0.999, P=0.654, P>0.999, respectively).
The recurrence frequency distribution in the endoscopic group was significantly lower than in the
Keywords: nonendoscopic group (P=0.023).

Chronic subdural hematoma Conclusion: Neuroendoscopic surgery significantly reduced recurrence and hospitalization
(CSDH), Endoscopic surgery, : duration compared to burr-hole craniostomy, with comparable operative times and neurological
Open surgery I outcomes.

* Corresponding Author:
Fahimeh Esmaeili, Assistant Professor.
Address: Departments of Neurosurgery, School of Medicine, Hamadan University of Medical Sciences, Hamadan, Iran.
Tel: +98 (912) 3730032
E-mail: fa.esmaeili95@gmail.com
Copyright © 2025 Guilan University of Medical Sciences. Published by Guilan University of Medical Sciences

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license(https://creativecommons.org/licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited.



https://irjns.org/
https://orcid.org/0009-0009-6070-971X
https://orcid.org/0000-0002-3796-2030
mailto:fa.esmaeili95%40gmail.com?subject=
https://irjns.org/
http://dx.doi.org/10.32598/irjns.11.27
http://irjns.org/page/140/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/irjns.11.27

™

Hi Iranian Journal of
#NSINEUROSURGERY
Highlights

¢ Neuroendoscopic surgery significantly reduced recurrence and hospitalization duration compared to burr-hole
craniostomy, with comparable operative times and neurological outcomes.

¢ The endoscopic method can be considered the preferred approach for the surgical treatment of CSDH with septa.

Plain Language Summary

Chronic subdural hematoma (CSDH) usually occurs in the sixth and seventh decades of people’s lives and causes
severe permanent complications and even death. Today, the most appropriate treatment for this condition has not
been determined. Although spontaneous hematoma absorption has been reported, the best treatment remains
surgery. There are different surgical methods for this disease; each has its unique advantages and disadvantages.
The present study compared open and endoscopic methods with respect to postoperative neurological symptomes,
residual hematoma, recurrence, and operative time. In this clinical trial, 32 patients were randomly assigned to
two groups using the simple random block method: endoscopic and open techniques. This randomized controlled
trial compared neuroendoscopic surgery (n=16) with conventional burr hole craniostomy (n=16) in patients with
septated CSDH. The patients’ clinical examinations and computed tomography (CT) scans were reviewed, and the
necessary information was extracted from their files. For follow-up, patients were contacted by phone 6 months
after discharge from the hospital. After spending a day in the intensive care unit (ICU), all patients were transferred
to the ward. The average hospitalization duration and bleeding were significantly lower in the endoscopic group
than in the nonendoscopic group (P=0.014). The duration of surgery did not differ significantly between the two
groups. The frequency distribution of history of trauma, mortality, and neurological complications in the two groups
of nonendoscopic and endoscopic patients was not significantly different from each other (P>0.999, P=0.654,
P>0.999, respectively). The recurrence frequency distribution in the endoscopic group was significantly lower than
in thenonendoscopic group (P=0.023). Neuroendoscopic surgery significantly reduced recurrence and hospitalization
duration compared to burr-hole craniostomy, with comparable operative times and neurological outcomes.

1. Introduction Today, the most suitable treatment for this
complication has not been established, and although

hronic subdural hematoma (CSDH) usually cases of spontaneous hematoma absorption have been

occurs in the sixth and seventh decades reported, the best treatment remains surgery [9, 10].

of life. It refers to the presence of a dural

tear (for at least 20 days) between the Several surgical approaches have been employed

dura mater and the arachnoid in the brain. to manage CSDHs. One of the oldest methods is
CSDH is clinically important because it can lead to severe craniotomy, which is used when a solid component is
permanent complications and even death [1]. A prevalent present in the hematoma, the brain is not expanded
condition, CSDH occur 39 times per 100000 persons after the hematoma is drained, or when there is
annually, with 45 incidences per 100000 people between relapse [11]. The twist-drill trephination method can
the ages of 70 and 79 [2, 3]. Symptoms of the disease ~ also be performed on the patient’s bed, especially for
include headache, memory impairment, confusion, etc sick patients under local anesthesia. The highest risk of
[4]. CSDH is usually attributed to a history of head trauma recurrence is related to this method [12]. Today, the most
(even minor and low-power trauma that the patient widely utilized procedure is burr hole craniostomy with
himself does not remember) [5]. Septated CSDH (sCSDH) or without drainage. The recurrence rate is reported to
is a special type of CSDH characterized by a hematoma be 3-35%, is associated with more complications, and
cavity, divided into several smaller cavities by multiple yields similar results [13].
fibrous septa. CSDH formation may result from damage
to the septa in the bridging vessels (which run from Chronic subdural septate hematoma is a significant
the brain to the draining veins), which usually becomes issue in modern neurosurgery because a simple open
symptomatic 4 to 7 weeks after the trauma [6-8]. hole is not usually enough to drain the hematoma.

Actually, a larger craniotomy and membrane resection
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are required to drain the hematoma, which is associated
with an elevated degree of mortality and morbidity
[14]. The endoscopic method provides the surgeon with
direct vision during the operation. It allows the surgeon
to visualize the septa in the bridging veins and remove
them safely if needed, thereby greatly reducing the risk of
recurrence. However, there is insufficient visibility during
nonendoscopic drainage of CSDH, especially in multi-
cavity hematomas. So, surgeons have not yet reached
a settled, reliable standard of care for the treatment
of CSDH. The purpose of this study is to compare two
neuroendoscopic and nonendoscopic surgical approaches
used in the therapeutic process of CSDH with septa.

2. Methods and Materials
Trial design

Our study population was the patients referred to
the Hamadan Research and Educational Hospital.
This study was submitted to the Ethics Committee
of Hamadan University of Medical Sciences, and the
ethics code number was taken. It was registered on the
Iranian clinical trial site and confirmed. All stages of this
research were done with permission from the relevant
authorities. All checklists used were anonymous and
based on numbers, and participants received assurances
that their information would remain confidential within
the research group.

Study participants

All participants were fully informed, and their written
informed consent was obtained. In this clinical trial, 32
patients were randomly assigned to two groups using
the simple random block method: One group received
endoscopic and the other, open techniques. This
randomized controlled trial compared neuroendoscopic
surgery (n=16) with conventional burr-hole craniostomy
(n=16) in patients with septated CSDH. The patients
were informed that participation in this research is
voluntary and that they may not receive services if they
choose not to participate. The treatment at that center
will not be available for them. The inclusion criteria
for the study were as follows: patients with CSDH,
patients with mixed-density computed tomography
(CT), and patients or their companions who consented
to participate in the study. The exclusion criteria were
as follows: patients with a low level of consciousness
(Glasgow coma scale [GCS] less than 9), acute subdural
hematoma, patients with involvement of several organs,
patients with a history of liver cirrhosis and coagulation
disorders, and patients with a history of shunt.

2025, Volume 11, E27

Interventions (surgical techniques)

CSDH shows a wide range of symptoms. All emergency
patients or patients diagnosed with CT in the clinic were
involved in the research. The presence of a septum
was determined using a CT scan. Septation in CT was
determined by the presence of layers separating the
hematoma. To control for bias, all surgical procedures
were performed by a single surgeon to minimize
technical variability after a complete examination and
detailed history (including changes in age, gender, blood
pressure, coagulant intake, and level of consciousness,
as assessed by GCS). They were separated into
endoscopic and nonendoscopic groups. In the control
group, the barhol method (two barhols) was performed
in the supine position after the patient was anesthetized
in the operating room. In this method, after a 5-cm skin
incision (according to the location of the hematoma),
the skull was drilled with two drills (piercing the skull
to the dura mater surface). Given the hematoma’s size
and location, a 3-cm hole was created. The dura was
burned with bipolar, and careful blood sampling was
done to prevent blood from entering the brain. The
edges of the dura mater were attached to the bone
wall with bipolar or cautery, and at this stage, the brain
cortex was visible. At the end, we washed with plenty of
warm serum, achieved sufficient hemostasis, and, after
clearing, placed a drain and sutured the incision site. In
the endoscopy method, after preparing the endoscope,
a skin incision was made similar to the previous
method; however, an S-shaped incision was used to
facilitate endoscope use. The borehole was placed in
the right place, and after creating a hole in the skull, we
used a cresson punch to enlarge it (about 3-5 cm). After
draining the hematoma and washing, we entered the
subdural space with an endoscope (zero-degree rigid)
and examined the vascular trabeculae or septa under
direct vision. If a vascular trabecula was seen, it was
burned in the same place with a bipolar endoscope.
Also, if there were septa, the septa were opened one by
one and washed to prevent recurrence.

At the same time, the control group was drained
and sutured after hemostasis was ensured. After the
operation, the procedure duration was compared
between the two groups. Also, they were followed
up for 6 months, and mortality, morbidity, and other
complications were carefully examined and compared
according to Markwalder criteria (Table 1). This
criterion was divided into 0-1V based on the level of
consciousness and the presence of neurological deficits.
In addition, to avoid bias, the same surgeon conducted
both operations.
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Table 1. The Markwalder stage
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Grade of Markwalder Grading Scale (MGS)

Description

0 Neurologically normal (asymptomatic)
| Alert and oriented with mild symptoms (e.g. headache)
Il Drowsy or disoriented with variable neurological deficits
1] Stuporous with significant focal deficits
\% Comatose with decerebrate/posturing

Statistical analysis

Data analysis was performed using SPSS software,
version 22. Frequency and percentage were used
to characterize qualitative variables. The MeanzSD
were used to characterize quantitative variables. The
independent t-test (age parameter) or the Mann-
Whitney test (bleeding rate parameter, duration of
hospitalization, and duration of surgery) was used to
compare the averages between the two groups. To
compare qualitative data between groups, the chi-
square test was used. The Kolmogorov-Smirnov test was
used to determine whether the data followed a normal
distribution. The significance level was considered 0.05
in all cases.

3. Results

In the present study, 32 patients referred to the
emergency room of Besat Hospital in Hamadan were
examined—16 in the nonendoscopic group and 16
in the endoscopic surgery group. The findings of the
current research indicate no significant difference in
average age or gender between the non-endoscopy and
endoscopic groups (P>0.05).

Based on the findings of the present study in Tables 2,
and 3, the frequency distribution of clinical symptoms,
GCS level, and history of trauma in the two groups
of nonendoscopic and endoscopic patients was not
significantly different from each other (P>0.05).

Table 3. Comparing the frequency distribution of clinical symptoms, GCS, and history of trauma (before surgery)

Parameter

No. (%)

Fisher Exact Test

Group
Nonendoscopic Endoscopic
Paresis 2(12.5) 0(0)
Headache 7(43.8) 13(81.3) 5
- X?=5.003
Clinical symptoms P=0.151
Loss of consciousness 2(12.5) 1(6.3) ’
Urinary incontinence 5(31.3) 2(13.7)
1 16(1 1 &
ocs 5 6(100) 5(93.8) >§=3391§
>0.
14 0(0) 1(8.2)
N 11(68.8 12(75
. © (68.8) (73) ¥=0.155
History of trauma P>0.999
Yes 5(31.3) 4(25) ’
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Table 2. Comparing the frequency distribution of the gender of patients

No. (%)
Group Chi-square Test Result
Non-endoscopic Endoscopic
Male 10(62.5) 12(75) 410582
P=0.704
Female 6(37.5) 4(25)

According to the results of the present study (Table 3),
the mean hospitalization duration and bleeding in the
endoscopic group were significantly reduced compared
to the nonendoscopic group (P<0.05). Also, despite
the longer surgical duration, there was no significant
difference in the endoscopic group compared with the
nonendoscopic group (P=0.086).

Based on the findings of the present study (Table 4),
the frequency of death, neurological complications, and
infection (within 6 months) was lower in the endoscopic
group than in the other group. However, this difference
was not significant (P>0.05). Also, no hematoma was
observed in any patient in either group. Also, the
recurrence frequency distribution in the endoscopic
group was significantly lower than in the nonendoscopic
group (P=0.023).

4. Discussion

According to the results of the present study, all patients
were hospitalized in the intensive care unit (ICU) for 1 day
after admission and then transferred to the ward. In the
study by Abrishamkar et al., the average ICU hospitalization
duration after surgery showed no significant difference
between the two groups, consistent with our study [15].
According to the current study, patients in the endoscopy
group experienced significantly less bleeding and a shorter

N

average length of hospitalization than those in the non-
endoscopy group (P<0.05). The duration of surgery did not
differ significantly between the two groups (P=0.086). In
a study by Abrishamkar et al., the average hospitalization
and bleeding durations of patients undergoing
neuroendoscopic surgery were significantly shorter than
those of the nonendoscopic group, consistent with our
study [15]. Also, in the study by Du et al., the average
surgical duration in the endoscopic group was significantly
longer than in the nonendoscopic group, which was
inconsistent with our study [16]. Among the reasons for
this controversy, we can mention differences in the timing
of the study, the availability of facilities and equipment,
and the surgeons’ experience. According to the Guan
et al. study, there was no significant difference in the
average surgical duration between the endoscopic and
nonendoscopic groups, consistent with our study [17].

S

Considering the findings of the present study,
there was no significant difference in the frequency
distribution of trauma, mortality, neurological
complications, and infection in the nonendoscopic and
endoscopic groups of patients (P>0.05). Also, compared
to the nonendoscopic group, the endoscopic group’s
recurrence frequency distribution was significantly
lower (P=0.023). According to the investigation by
Allahdini et al., the recurrence rate in the endoscopic
and nonendoscopic surgery groups did not differ

Table 4. Comparing the average duration of hospitalization, duration of surgery, and bleeding volume

c Mean1SD
roups Parameter Mann-Whitney
Nonendoscopic Endoscopic

. e . Z=1.513

Duration of hospitalization (d) 4.12+0.61 3.750.77 P=0.014

) Z=1.513

Bleeding volume (mL) 387.5164.5 328.1+51.5 P=0.007

. 7=1.816

Duration of surgery (h) 2.4810.2 1.93+0.54 P=0.086
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Table 5. Comparing the frequency distribution of recurrence, mortality, infection, and neurological deficit

Parameter

No. (%)

Fisher Exact Test

Grou
g Nonendoscopic Endoscopic
N 7(43. 14(87.
Recurrence ° (438) (87.5) X’=6.788
P=0.023
Yes 9(56.3) 2(12.5)
N 12(75 14(87.5
Mortalit ° 7 ( ! x'=0.834
¥ P=0.654
Yes 2(12.5)
No 15(93.8) 16(100)
Infection )g:(}gtalg
Yes 0(0) ’
N 14(87. 1 .
_ 3 ) (87.5) 5(93.8) 12=0.368
Neurological deficit P>0.999
Yes 2(12.5) 1(6.3) :

significantly, which was inconsistent with the present
study [18]. Taussky et al. reported that the recurrence
rate with the nonendoscopic method was significantly
lower than with the endoscopic method, which was
inconsistent with our study [19]. Among the reasons for
this inconsistency, we can mention differences in the
study population and the study period.

Du et al. testified that the recurrence rate in endoscopic
surgery patients was lower than in the nonendoscopic
group [16]. Guan et al. reported that the recurrence rate
after endoscopic surgery was much lower than in the
nonendoscopic group, consistent with our study [17].

Ishikawa et al. reported that during follow-up after
endoscopic surgery, all patients’ neurological function
improved, and no neurological defects were observed
[20]. In the study by Ichimura et al., no hematoma
recurrence was observed 6 months after surgery in any
patient, which was inconsistent with our study [21].

Abrishamkar et al. reported that the distribution of
death frequencies between the two investigated groups
was not significantly different, consistent with our study
[15].

It seems that the follow-up of subdural hematoma
patients for 6 months after surgery is not necessary
unless there are risk factors such as high or mixed
density in the CT scan, taking antiplatelet drugs, or other
concomitant diseases in the patient. In accordance with
a different study by Javadi et al., patients with CSDHs do
not require follow-up beyond one month [22].

5. Conclusion

In this study, we examined endoscopic and
nonendoscopic methods in the treatment of CSDH.
Except for the operation time, which was slightly higher
in the endoscopic group (not significant) than in the non-
endoscope group, in other cases, including infection,
neurological deficit, bleeding rate, and mortality, it was
lower in the endoscope group. Also, the recurrence
rate with the endoscopic method is lower than with
the nonendoscopic method (significant). Therefore, the
endoscopic method can be considered the preferred
approach for the surgical treatment of CSDH with septa.
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