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ABSTRACT

Copyright © 2025 The Author(s); . . .

L o . Background: Spontaneous intracerebral hemorrhage (SICH) has remained a significant challenge
This is an open access article distributed . I ; . . .. 2 . . .
under the terms of the Creative Commons - in clinical practice, with high morbidity and mortality rates despite advancements in medical and
Attribution  License (CC-By-NC: hitps:/ - surgical therapies. Minimally invasive endoscopic clot evacuation offers a promising approach to
creativecommons.org/licenses/by-nc/4.0/ :  reduce surgical risks and improve outcomes. However, this treatment needs further evaluation to
legalcode.en), which permits use, distribution, 1 establish efficacy and refine patient selection criteria.
and reproduction in any medium, provided the ~ *
original work is properly cited and is not used ~ + Objectives: To evaluate the efficacy of endoscopic clot evacuation in improving functional
for commercial purposes. : outcomes (assessed by the modified Rankin scale, mRS) in patients with supratentorial sSICH and to

identify key prognostic factors influencing surgical success.

Materials & Methods: This is a retrospective study on patients diagnosed with supratentorial
sICH who received endoscopic clot evacuation. Age, sex, initial Glasgow coma scale (GCS),
clot volume, aphasia, and postoperative functional outcomes were analyzed.

Results: A total of 38 patients with supratentorial sSICH underwent endoscopic clot evacuation from
January 2021 to June 2024, with a median age of 55 years and mean ICH volume of 35.14+9.9 mL.
Aphasia was strongly correlated with poor outcomes (relative risk [RR]: 11.33, 95% CI, 3.84%,
33.39%; P<0.001). Other factors, including age, gender, and ICH volume, did not significantly
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* Endoscopic clot evacuation provides good functional recovery in patients with sICH.

* A minimally invasive approach reduces perioperative complications and mortality in patients with SICH.

Introduction

espite the significant improvement in

knowledge of medical and surgical thera-

pies in patients with spontaneous intrace-

rebral hemorrhage (sICH), patient man-

agement has remained a challenging issue.
Ongoing research and development of various manage-
ment modalities, both conservative and surgical, continue
to offer hope for improving patient survival rates [1-3].

Although many studies have identified factors that in-
fluence patient prognosis, a standard has yet to be estab-
lished because there are still areas for improvement in the
available evidence [4]. Surgical intervention in patients
with sICH is a concern, especially regarding the prop-
er indications. The decision to perform surgery is very
resonant and must be adjusted to the individual patient’s
condition [5]. The basic concept of surgery is to decom-
press and control the source of bleeding. Decompression
can be done by removing the clot surgically, either by
using the conventional craniotomy approach, which is
more invasive with a higher risk of complication, or by
a minimally invasive technique using endoscopic, which
offers a more simple approach with smaller incisions but
still provides proper visualization. This technique has the
advantages of lower risk of tissue trauma, shorter operat-
ing time, and faster recovery time. However, it also has
limitations, especially in the accessibility of complex
and large bleeding areas. Proper patient selection is es-
sential for the success of surgery, especially in minimally
invasive techniques [3, 5]. Factors such as location, size
of bleeding, and general condition of the patient must be
carefully considered to determine the most appropriate
approach. Therefore, based on the explanation above, we
want to learn more about sICH surgery using endoscopic
techniques and evaluate the prognosis of patients after
the procedure.

Materials and Methods
Study population and design

This is a retrospective study on patients diagnosed with
supratentorial SICH who received endoscopic clot evacu-

ation at Prof. Dr. .G.N.G. Ngoerah General Hospital
from January 2021 to June 2024. sICH was diagnosed as
an acute neurological deficit based on head computed to-
mography (CT) without any history of trauma or surgery.

The following data were collected in a computerized
database: Age, sex, initial Glasgow coma scale (GCS)
score, the volume of the clot, and postoperative modified
Rankin scale (mRS).

The inclusion criteria were as follows: 1) Diagnosed
with supratentorial sICH, 2) Age of 17 years or older,
and 3) Underwent surgery to evacuate the blood clot us-
ing endoscopic. The exclusion criteria were as follows:
1) Having two or more surgeries related to an intrace-
rebral hemorrhage (ICH), 2) Being treated surgically
without endoscopic, 3) Patients that were not evaluated
on third-month postoperative, and 4) Patients surgically
treated in another hospital then were referred to our hos-
pital for further treatment.

Statistical analysis

All statistical analyses were done using SPSS software,
version 27. Continuous variables are mentioned as mean
with standard deviation or median with 25" and 75" per-
centiles, according to distribution manner. Using back-
ward binary logistics, bivariate analysis for categorical
variables was analyzed by the chi-square to determine
variables for multivariate analysis of mRS. P<0.05 were
considered significant.

Results

Between January 2021 and June 2024, 43 patients were
surgically treated for supratentorial sSICH using endo-
scopic. Five patients were excluded after we performed
the patient selection, making the total sample 38 patients.

Univariate analysis

Based on our univariate analysis, sample characteristic
data were obtained, as shown in Table 1. Based on age,
patients were 20-30 years old, and the median value was
55 years. The mean ICH volume was 35.14+£9.9 mL. The
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Table 1. Patients’” characteristics
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Variables No. (%) MeantSD

<60 26(68.4)

Age ()
260 12(31.6)
Male 25(65.8)

Gender
Female 13(34.2)
<25 6(15.8)

Volume (mL)
225 32(84.2)
<11 22(57.9)
GCS (preoperative) 35.1449.9
>11 16(42.1)
<13 8(21.1)
GCS (postoperative)

>13 30(78.9)
Yes 4(10.5)

Aphasia
No 34(89.5)
Good (0-2) 31(81.6)

mRS
Poor (3-5) 7(18.4)
GCS: Glasgow coma scale; mRS: Modified Rankin scale. :“//\ CINS
preop GCS of the sample ranged from 5 to 15, while the Discussion

postop GCS ranged from 3 to 15. Based on the mRS,
18.4% had moderate to severe mRS, and 81.6% had
mild mRS. Based on gender, the majority were male
(61.3%). Most patients (89.5%) were not aphasic.

Multivariate analysis

Based on multivariate analysis, there was no signifi-
cant difference between mRS and preop GCS, with a
P=0.422. Likewise, the mRS variable with postop GCS
showed a significant difference with a P<0.001. Based
on cross-tabulation analysis, significant results were
obtained on the relationship between aphasia and mRS
with a P<0.001. The age variable (P=0.850), gender
(P=0.157), and ICH volume (P=0.346) did not show
significant relationships with mRS.

Multivariate analysis determined the relative risk (RR)
of severe mRS outcomes associated with each factor.
Statistical significance was assessed using P, with a
threshold set at P<0.05. Aphasia was associated with an
RR of 11.33 (95% ClI, 3.84%, 33.39%) for moderate to
severe mRS outcomes (Table 2).

Based on age, most samples were under 60, with 26
samples (68.4%). According to earlier research us-
ing retrospective cohort studies on samples older than
18, this outcome is dependable. The study found that
the median age of 319 patients with sSICH was 69 [1].
Akhtar’s study on 1660 patients revealed that the sam-
ple age ranged from 41.5 to 58 years, which differs
from our findings [2].

Most samples were male, with 25 samples (65.8%).
According to earlier research by Abulhasan (2023),
men comprised 60% of the patients [1]. The study by
Akthar also revealed that men comprised the majority
of the sample [2].

Regarding ICH volume, most samples had a volume
(25 mL) total of 32(84.2%). The majority of samples
had an ICH volume of less than 30 mL, according to
Rathor’s analysis. A hematoma volume of fewer than 30
mL is associated with an excellent functional result. Just
32(29.6%) of the survivors attained functional indepen-
dence at discharge, while the bulk of 76(70.4%) were
functionally dependent [6].
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Table 2. Determinants of functional outcomes in minimally invasive endoscopic evacuation for spontaneous ICH

No. (%)
Variables RR (95% Cl) P
mRS Good mRS Poor Total

260 10(83.3) 29(16.7) 12(31.6)

Age (y) 0.86 (0.19-3.87) 0.85
<60 21(80.8) 5(19.2) 26(68.4)
Male 22(88) 3(12) 25(65.8)

Gender 0.39 (0.10-0.48) 0.157
Female 9(69.2) 4(69.2) 13(34.2)
>25 26(81.2) 618.8) 32(84.2)

ICH (‘ﬂ‘;me 112(0.16-7.74)  0.904
<25 5(83.3 1(16.7) 6(15.8)
<11 17(77.3) 5(22.7) 22(57.9)

GCS Preop 1.81 (0.40-8.21) 0.422
>11 14(87.5) 2(12.5) 16(42.1)
Yes 0(0) 4(100) 4(10.5)

Aphasia 11.33(3.84-33.39)  <0.001"
No 319(91.2) 3(8.8) 34(89.5)
Abbreviations: GCS: Glasgow coma scale; ICH: Intracerebral hemorrhage; mRS: Modified Rankin scale. ©CINS

*Statisticaly significance (P<0.05).

Based on preoperative GCS, most samples came with
a GCS below 11, with 22 samples (57.9%). According
to postoperative GCS, most samples (n=30, 78.9%) had
GCS >13. The mean GCS score was considerably higher
among survivors, per Rathor’s assessment of 160 sam-
ples (8.5£0.5 vs 12.8+0.4; P<0.001) [6].

Relationships between functional outcomes and
patient characteristics

Previous research has shown a substantial correla-
tion between bad outcomes and increasing age. The age
threshold of >51 years was used to distinguish between
patients with favorable mRS and unfavorable mRS. Sev-
eral studies that found similar mean ages were in agree-
ment with these findings. However, according to that
study, some European studies revealed higher mean ages.
Longer life expectancies in developed countries than in
developing nations may cause variations in mean ages
across research. Furthermore, at earlier ages, patients in
poor nations are more likely to have ICH risk factors such
as uncontrolled hypertension and diabetes mellitus [7-9].

According to previous findings, there was no discern-
ible gender difference in the functional outcome. Several
researchers corroborated this finding. Ganti et al., on the
other hand, discovered that a high ICH score and a bad
functional outcome were linked to the female gender
[10]. According to some research, women often expe-

rience a more severe inflammatory response in some
illnesses, which can have a negative impact on their
prognosis. According to some studies, societal or non-
physiological variables may account for the disparities
in gender outcomes following ICH. Women are likelier
to live alone in their senior years because they often out-
live men. Additionally, women might not have as much
access to healthcare and rehabilitation programs [7, 11].

Most patients in this study demonstrated good func-
tional outcomes. These results are consistent with a
previous study utilizing propensity score analysis of the
external compression of lateral ventricles (ECL) group,
which indicated that avoiding ECL might have contrib-
uted to favorable outcomes in 18.8% of cases and re-
duced mortality rates by 50% [12]. However, when bad
outcomes were considered, rather than merely mortality,
the maximally treated group’s results at 12 months were
comparable to the sample group’s at 3 months (mRS
score >4, 55% vs 50%, respectively) [13]. These find-
ings contradict Akhtar’s study, which revealed that 673
individuals (40.5%) had an adverse outcome at day 90.
The indigenous population had a 49.2% unfavorable
outcome at day 90 (mRS 4-6), compared to 44.4% for
Africans, 39.0% for South Asians, 35.3% for Far East-
erners, and 7.7% for Caucasians (P<0.001) [2]. An unfa-
vorable functional result with an mRS score of 4—6 was
50% at a median of 3. One month following the ICH,
the 90-day mortality rates were 16% and 22%, respec-
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tively, according to a prior study by Abulhasan. The cor-
responding negative results for ICH scores 3 and 4 were
73% and 86%, respectively. The most frequent primary
causes of death were medical complications (11%), re-
fractory cerebral edema (21%), and the direct effects or
advancement of ICH (54%) [1]. Likewise, prior research
revealed that the 30-day mortality rate for ICH score 3
was 65.72%, whereas for ICH score 4, it was 85%. A ret-
rospective study of 554 individuals by the second group
revealed a 30-day mortality rate for ICH scores 3 and 4,
48.8% and 70.6%, respectively [14].

Another study, using the ASTRAL score (developed
initially from a Swiss population), predicted poor out-
comes (mRS score >2) at three months, one year, and
five years post-stroke in a Chinese registry, with a C-
statistic of >0.81, indicating strong predictive accuracy.
Similarly, the IScore demonstrated strong predictive
performance for poor outcomes or death in Korean pa-
tients (C-statistic=0.81) and the Chinese registry (C-sta-
tistic=0.82) [15]. Most ICH research has concentrated on
30-day and early in-hospital mortality. Patients who sur-
vive the initial shock, however, will suffer from severe
disabilities. Around the world, the mRS is used to de-
scribe recovery following a stroke, and it has occasion-
ally been employed in ICH research to assess recovery
at 90 days to 1 year. According to prior research, 59.5%
of patients had an mRS of 0-3 (excellent outcome) 90
days following ICH. A mRS of 0-2 was attained by 51%
of participants at 3 months and 56% after 1 year in a
smaller study with 243 individuals. In a broader trial of
3255 Chinese patients, 49% had an mRS of 0%—2% at
90 days and 53% at 1 year [16].

Based on bivariate analysis, a significant relationship
was found between mRS and aphasia (P<0.001), while
other variables such as age, gender, ICH, and preopera-
tive GCS did not show significant results. Studies explic-
itly explaining the connection between mRS and aphasia
are still scarce and do not demonstrate a clear correla-
tion. Aphasia is a language comprehension or formula-
tion issue brought on by injury to the language cortical
centers. Language-related brain lesions typically found
in the dominant hemisphere are the underlying cause of
aphasia. ICH problems are one of the main indicators
of early death and unfavorable results. Specialized neu-
rocritical centers are essential for treating patients and
enhancing their results [14].

Importantly, even after adjusting for the National In-
stitutes of Health stroke scale (NIHSS) score, aphasia
was an independent predictor linked to 1.22 more days
of hospitalization than in patients without aphasia, while

July 2025, Volume 11, Issue 3, Number 42

hemiparesis was unrelated to length of stay. In one study,
billing codes and a non-standardized and invalidated
proxy for aphasia likely led to underreporting (12%) of
cases. However, other studies have observed a higher
length of stay among aphasics [9]. A prior study sought
to ascertain the prevalence of symptomatic sICH associ-
ated with this treatment and to evaluate the factors that
contribute to it and the outcomes of patients. According
to the study’s 6-month follow-up, 9 patients (60%) with
sICH passed away, compared to 18% of those without
sICH (P<0.001). Comparing patients with and without
sICH, only one (7%) had a favorable functional result,
which is characterized as an mRS score of 0 to 2 [17-19].

Nowadays, endoscopic evacuation, stereotactic aspira-
tion, traditional craniotomy, and conservative treatment
are the main choices for treating sICH. Indeed, there
are two main issues with treating people with ICH.
When compared to the craniotomy procedure, neuro-
endoscopy is a less invasive therapy option that could
be more effective. While the neuro-endoscopy group
had a higher rate of good recovery than the craniotomy
group (P<0.0001), the neuro-endoscopy group’s opera-
tion time (P<0.0001), intraoperative blood loss volume
(P<0.0001), hematoma evacuation rate (P=0.0002),
complications  (P<0.0001), hospitalization  days
(P=0.004), and mortality (P<0.0001) were significantly
different from the craniotomy (C) group [17].

The focus of therapeutic approaches for acute ICH has
been stopping the spread of bleeding, reducing the vol-
ume of clots in intraventricular and parenchymal hema-
tomas, and addressing inflammation and perihematomal
edema. The success of hemostatic therapy using platelet
transfusion and other clotting complexes, quick blood
pressure lowering, and hematoma volume reduction
utilizing minimally invasive procedures have been the
subject of large randomized controlled trials that have
influenced therapeutic standards [20].

When ICH is surgically evacuated, neuro-endoscopic
surgery is linked to a markedly lower rate of compli-
cations and mortality. Following neuro-endoscopy,
there was also a statistically significant decrease in the
chance of a poor functional outcome. The three primary
consequences of ICH are rebleeding lung infection and
cerebral infection. In this study, the incidence of postop-
erative complications was significantly lower in the ob-
servation group than in the control group. The following
analysis of the primary causes was done in line with the
idea of minimally invasive surgery. Neuroendoscopic
surgery provides outside lighting with sufficient bright-
ness to inspect the deep hematoma; therefore, it can cir-
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cumvent key brain functional regions. Furthermore, this
technique uses smaller incisions with less brain tissue in-
jury and brief operative time to lower the infection [17].

Conclusion

In conclusion, this study found that patients with sSICH
surgically treated with endoscopic clot evacuation had
a good functional outcome. Several factors contributing
to worse outcomes in patients are preoperative GCS and
the aphasia status of the patients. This study supports
previous studies that found that minimally invasive clot
evacuation using endoscopic means gives good func-
tional outcomes for the patient. However, patient selec-
tion has an essential role in decision-making.
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