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Abstract

Background: Minimally invasive endoscopic hematoma evacuation is a prom-
ising management option for intracerebral hemorrhage. However, the tech-
nique still needs to be worked on. Methods: This study is a prospective study
that included forty-five patients with spontaneous supra-tentorial intracere-
bral hematoma who were operated on by an endoscopic approach from Janu-
ary 2024 to April 2025. Results: We included the forty-five patients who met
inclusion criteria (27 females and 18 males) whose ages ranged from 28 to 70
years. Regarding the location of hematoma, in 30 patients it was cortical, 6
patients it was cortical subcortical, and 9 patients it was in basal ganglia. Re-
garding complications, 9 patients experienced wound infection; there were no
cases of re-bleeding or seizures. According to Glasgow outcome score, we have
15 with good recovery, 18 with moderate disability, 3 with severe disability, 9
patients died. Conclusion: Endoscopic technique is a safe surgical option for
evacuation of spontaneous ICH. This minimally invasive technique could be
helpful to provide better short-term outcomes. Patient selection is a very im-
portant prognostic factor. Using the endoscope can create a better view of hid-
den angles, reduce craniotomy-associated bleeding, and enhance time effi-
ciency.
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1. Introduction

Spontaneous Intracerebral Hemorrhage (ICH) represents approximately 15% of
all strokes [1] [2]. The risk factors for stroke include: modifiable factors include

hypertension, cigarette smoking, diet, alcohol intake, psychological stress, and in-
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creased High-Density Lipoprotein (HDL) and non-modifiable factors include old
age, male sex, Black and Hispanic ethnicity, Cerebral Amyloid Angiopathy (CAA)
and cerebral micro-bleeds [3] [4] Spontaneous supratentorial intracerebral hema-
tomas may be lobar (cortical and subcortical) or deep (in the central core of the
cerebrum). Hypertensive spontaneous intracerebral hematoma most commonly
affects the basal ganglia and hemorrhage involving a cerebral lobe is usually asso-
ciated with cerebral amyloid angiopathy [5]. The pathogenesis of intracerebral he-
matoma formation consists of multiple events; vessel rupture initiates the process
and is followed by primary and secondary hematoma expansion [5]. General clin-
ical manifestations include headache, disturbed consciousness, seizures, and vom-
iting. Other clinical syndromes vary according to the location of hematoma [3]
[6]. Computed Tomography (CT) scan is considered the gold standard diagnostic
method for ICH with a sensitivity and specificity for acute blood reaching almost
100%. CT is rapid, widely available, and cheaper than MRI [7]. The mortality rate
of ICH is approximately 40% at 1 month and 54% at 1 year, with only 12% to 39%
of patients achieving functional independence on long-term follow-up [3]. Intrac-
erebral hemorrhage is an emergency that requires rapid diagnosis and prompt
management, especially since early deterioration is frequent in the initial few
hours following the ictus [8]. Management of ICH includes medical and surgical
options that should work in parallel to each other. The medical management in-
cludes control of blood pressure, management of the increased Intracranial Pres-
sure (ICP), fits prophylaxis and treatment, and supportive treatment [8] [9]. The
benefits of surgical evacuation for spontaneous ICH are controversial [8]. The
main goal of surgery is hematoma evacuation with relieving the mass effect to
prevent brain damage that would result from compression and herniation as well
as from the ischemia and the toxic effects of blood degradation products on the
brain [8], however; the prospective randomized controlled trials and the Surgical
Treatment for ICH (STICH) trials have failed to prove that craniotomy could im-
prove the functional outcomes [8]. Surgical options for evacuation of ICH, include
craniotomy, decompressive craniectomy and minimally invasive procedures in-
cluding stereotactic aspiration and endoscopic evacuation [8] [10]. However, stand-
ard open craniotomy is routinely effective in complete hematoma evacuation and
maintenance of hemostasis; the approach commonly causes damage to uninjured
brain overlying the hematoma [11]. In contrast, recent studies on minimally in-
vasive treatments, including Endoscopic Surgery (ES) and Stereotactic Aspiration
(SA), have designated such surgical techniques as safe and effective in patients
with ICH*. With the evolution of the neuro-endoscope and hemostatic agents,
surgical evacuation of ICH in deep or superficial location is now safer, faster, less
tissue trauma and less invasive than before [12] [13]. Clinically, more and more
studies illustrated that endoscopic treatment of ICH is superior to conventional
craniotomy in terms of modality, motility. The surgery duration and recovery time
are shorter than conventional craniotomy, yet with a lower complication rate. Alt-
hough the difference in endoscopic group has an overall statistically significant

better outcome, it is still not statistically significant [12] [13].
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2. Methods

This study is a prospective study that included forty-five patients with spontane-
ous supra-tentorial intracerebral hematoma who were operated on by an endo-
scopic approach in the neurosurgical department of Fayoum University Hospitals
from January 2024 to April 2025. To evaluate the short-term outcomes of endo-
scopic evacuation of spontaneous intracerebral hematoma using the following
variables: hematoma size post-evacuation, operation time, Glasgow Coma Scale
(GCS), blood loss, re-bleeding, epilepsy, hospital stay, and Glasgow Outcome
Score (GOS).

Inclusion criteria: 1) Age: 18 - 85 years; 2) Sex: No sexual preference; 3) Clin-
ical Criteria Glasgow Coma Scale (6 - 14); 4) Radiological Criteria: A basal gan-
glia ICH with hematoma volume more than 30 mL, Subcortical haemorrhage >
30 mL with a significant mass effect (midline shift 5 - 15 mm and sulcus efface-
ment), Thalamic ICH with a hematoma volume > 20 mL and acute hydrocephalus,
Combined type ICH or large hematoma occupying both the basal ganglia and the
thalamus and may be associated with intraventricular hematoma.

Exclusion criteria:

e Age <18 and > 85 years.

e ICH caused by intracranial tumors, aneurysms, infarction, or other intracra-
nial lesions.

e Basal ganglia ICH or subcortical haemorrhage less than 30.

¢ Midline shift more than 15 ml.

e Thalamic hematoma < 20 ml and no hydrocephalus.

e Multiple intracranial haemorrhage.

e Infra-tentorial spontaneous intracerebral haemorrhage.

¢ Infectious meningitis and pulmonary or general infection.

e Glasgow coma scale less than 6 or presence of clinical and radiologic signs of
cerebral herniation.

All patients were subjected to thorough history taking, neurological examina-
tion and investigations. Investigations included routine preoperative labs. Also,
radiological in the form of CT (computed tomography) scan pre-operative to as-
sess hematoma site and size with preoperative metallic marker for proper locali-
zation of the hematoma. All patients were transferred to the Intensive Care Unit
(ICU) where blood pressure was maintained in the high normal range, and an-
tiepileptic drugs and antibiotics were continued. Immediate and early Postopera-
tive clinical evaluation was done for all cases using the GCS on day 1 post-opera-
tive. Routine CT brain was performed on day (1) postoperative for all patients.
The length of hospital stay was documented for each patient. Assessment of clin-
ical outcome at discharge from the hospital was done using the Glasgow Outcome
Score (GOS).

Statistical methods: Data were collected, revised, coded and entered into the
Statistical Package for Social Science (IBM SPSS) version 27. The quantitative data

were presented as means, standard deviations and ranges when parametric and
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median, Inter-Quartile Range (IQR) when data were found non-parametric. Also
qualitative variables were presented as numbers and percentages. The comparison
between two paired groups regarding quantitative data and parametric distribu-
tion was done by using Paired t-test while with non-parametric distribution was
done by using Wilcoxon Rank test. The confidence interval was set to 95% and
the margin of error accepted was set to 5%. So, the p-value was considered signif-
icant as follows: P-value > 0.05: Non-Significant (NS), P-value < 0.05: Significant
(S), P-value < 0.01: Highly Significant (HS).

Surgical technique:

Preoperative Preparation: All patients were given intravenous loading dose of
antiepileptic drugs, either in the emergency room or in the operating room. In-
travenous antibiotics were given before skin incision.

Time of Surgery: The interval between time of ictus and surgical evacuation was
recorded. Patients who were managed conservatively and then developed a drop
in conscious level were recorded.

Surgical technique: Patients were operated upon by endoscopic evacuation of
the hematoma.

Skin incision: Linear/curved skin incision, average 5 cm in length in a fashion
that could be extended to do open microsurgical evacuation if the endoscopic
technique fails.

Bur hole location: The burr holes were designed according to the location of
hematoma and safe entry points. Preoperative CT-guided metallic marker was
done to identify the perfect entry points to make the burr hole. Approaches are
carefully designed according to the location of hematoma:

- For hematoma in basal ganglia, 2 - 3 cm anterior to coronal suture and 3 - 4
cm lateral to the midline is preferred as the entry point (Kocher point).

- For thalamic hematoma, a parietal entry point (Keen) is preferred.

- For sub-cortical hematoma, the shortest approach is preferred.

- For occipital hematomas, Fraizer point.

The diameter of burr hole was 1 - 1.5 inches, in some cases we were forced to
widen it after we faced cortical vein after dural opening.

Instruments Used: All patients were operated under general anaesthesia and
position was according to the hematoma site. We performed surgery under direct
vision using endoscopes with a 0.30 rod lens of 4 mm diameter 18 cm in length
(Karl Storz, Tuttlingen, Germany) and trans-ventricular lens in some cases using
its working channel to introduce suction tube or endoscopic monopolar. Straight,
angled suction was used and sometimes, Nelaton catheters were used to evacuate
(suction) the hematoma; endoscopic monopolar was also used to coagulate any
bleeding vessels. We don’t use navigator in any case.

We used a barrel of customized plastic syringe as an endoscopic transparent
sheath which was not available.

Evacuation of hematoma and homeostasis: After coagulation of the dura, we
opened it with sharp scalpel then al-cm cortical incision with bipolar cauteriza-

tion was made. We advanced the endoscope lens guided by the Lotta sheath or
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plastic syringe barrel or without it; sometimes we used the trans-ventricular (Lotta)
lens inside the endoscopic trocar or the skull base lenses 0, 30 degree for inspec-
tion of the hematoma. Once the hematoma was reached, the barrel was then fixed
in place by the assistant, and the suction was then placed to start evacuation. Cor-
tical hematomas were evacuated starting from the most superficial part while ba-
sal ganglia hematomas were evacuated starting from the deepest point. Saline Ir-
rigation was sometimes used as trial to liquify the hematoma to make it easy to be
aspirated. If a clot was found adherent to the hematoma cavity wall, we did not
try to remove it. Most bleeding from these perforators stopped after gentle com-
pression with cotton and irrigation for 2 min, which is described as wait-and-see
saline irrigation. When bleeder is identified with an endoscope, small Surgicel®
(Ethicon Inc., Somerville, NJ, USA) micro pieces over the oozing wall of hema-
toma or gel foam soaked with thrombin were used to stop bleeding and if bleeding
failed coagulation was done using the endoscopic mono-polar or the traditional
bipolar cauterization if accessible. Then adequate closure in layers was done from

dura to skin. No sub-galeal drain was placed in any case.

3. Results

This prospective non-randomized controlled study will be conducted on 45 pa-
tients with supra-tentorial intracerebral hematoma admitted to emergency unit of
neurosurgery department in Fayoum University Hospital in a period starting
from January 2024 till April 2025. There were 27 females (60.0%) and 18 males
(40.0%) with ages ranging from 28 - 70 years and with mean + SD 0f 49.73 + 13.08
years. Table 1. Comorbidities and hematoma site are illustrated in Table 2. At the
same time, Hematoma size and GCS pre-operative and post-operative among the
studied patients are discussed in Table 3. Presence of mortality and morbidity
(neurological deficit) among the studied patients and hospital stay, wound status,
blood loss, re-bleeding, seizures and surgery time among the studied patients are
discussed in Tables 4-6.

Table 1. Demographic data and characteristics of the studied patients.

Mean + SD
Age
Range
Female
Sex
Male

Total No. = 45
49.73 £ 13.08
28 -70

27 (60.0%)
18 (40.0%)

Table 2. Medical history and hematoma site of the studied patients.

Total No. = 45

Free

Medical history DM + HTN

DM

16 (35.5%)
9 (20%)
6 (13.3%)
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Continued
Renal + HTN 8 (17.7%)
HTN 6 (13.3%)
Cortical 30 (66.7%)
Cortical rt parietal 12 (26.7%)
Cortical It parietal 15 (33.3%)

Cortical It temporo- patirtal

Cortical + subcortical
Hematoma site

Cortical + subcortical Rt Parietal

Cortical + subcortical Lt Parietal

Basal ganglia
Rt
LT

3 (6.7%)
6 (13.3%)
3(6.7%)
3(6.7%)
9 (20.0%)
6 (13.3%)
3 (6.7%)

Table 3. Hematoma size and GCS pre-operative and post-operative among the studied patients.

Pre Post Test value P-value Sig.
Median (IQR) 60 (50 - 70) 6 (0.5 - 17)
Hematoma size (cc) -3.412% 0.001 HS
Range 40-120 0-27.5
Mean £ SD 12 + 1.07 13.8 +1.7
GCS —8.088e <0.001 HS
Range 10-13 10-15

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant. e: Paired t-test; #: Wilcoxon Ranks

test.

Table 4. Presence of mortality and morbidity (neurological deficit) among the studied patients.

Total No. = 45
. No 36 (80.0%)
Mortality
Yes 9 (20.0%)
Morbid No 21 (46.66%)
orbidit
Y Yes 24 (53.33%)

Table 5. Hospital stay, wound status, blood loss, re-bleeding, seizures and surgery time among the studied patients.

Total No. = 45

Median (IQR) 5(3-7)
Hospital stay (days)

Range 2-9

Clean 36 (80.0%)
Wound

2ry infected 9 (20.0%)

Mean + SD 94.67 + 44.3
Blood loss (ml)

Range 40 - 200

No 45 (100.0%)
Re-bleeding

Yes 0 (0.0%)
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Continued

No 45 (100.0%)
Seizures

Yes 0 (0.0%)

Mean + SD 86.67 £ 22.81
Surgery time (min)

Range 50-130

Table 6. Glasgow outcome score among the studied patients.

Total No. = 45
Good recovery 15 (33.3%)
Moderate disability 18 (40%)
Glasgow outcome score
Severe disability 3 (6.7%)
Died 9 (20.0%)

4. Case Presentation

Case 1:

65 years old female, Diabetic and Hypertensive. Patient presented to the ER
with disturbed conscious level (GCS 13). The patient had right-sided weakness G
3. CT brain on admission showed left parietal ICH, 52.5 cc in volume (Figure 1).
Endoscopic evacuation was performed 12 hours after the ictus due to delayed
presentation to the ER (Figure 2). Postoperative CT brain revealed complete he-
matoma evacuation (Figure 3). On day one postoperatively the patient had GCS
14 with persistent hemiplegia. The patient was discharged from the hospital after
2 days. Glasgow Outcome Score on discharge was 4 (moderate disability). 2
weeks later, patient was FC, Right side weakness improved to G4.

Figure 1. Preoperative CT brain showing Left parietal hematoma.
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Figure 3. Postoperative CT brain showing ICH evacuated with 3D bone window showing the skull defect of
the burr hole.
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Case 2:

60-year-old male, no medical history. Patient presented to the ER with dis-
turbed conscious level (GCS 10). The patient had right-sided hemiplegia. CT brain
on admission showed left Temporo-parietal ICH, 95 cc in volume (Figure 4). En-
doscopic evacuation was performed 10 hours after the ictus (Figure 5). Postoper-
ative CT brain revealed near complete hematoma evacuation (Figure 6). On day
one postoperatively the patient had GCS 10 (FC aphasic). After 3 days in ICU
patient was re-intubated due to a poor chest condition. After 1 week, patient was
extubated and became FC aphasic with right-side weakness G zero. Glasgow Out-
come Score at discharge was 3 (severe disability).

Figure 5. Intraoperative endoscopic view for hematoma evacuation.
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Figure 6. Postoperative CT brain showing ICH evacuated with improved mass effect, and the skull
defect of the burr hole.

5. Discussion

Spontaneous intracerebral haemorrhage is a major cause of morbidity and mor-
tality. It was still the focus of many clinical trials aiming to define the best man-
agement protocol and to predict and improve the outcome, with a different focus
in every trial. The indications for surgical intervention are debatable in many
cases; moreover, the exact timing of surgical evacuation of spontaneous intracer-
ebral hematoma and how that would affect the outcome is still controversial [8]
[14]. Regarding development of endoscopic technique, the endoscopic hematoma
evacuation technique has been under development for nearly 2 decades [15]. Sev-

eral important technical developments were reported by various groups to en-
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hance its orientation, visualization, and safety [8] [15]. One important improve-
ment is the transparent sheath, which is used as a working channel for the endo-
scopic and surgical instruments [16] [17]. Compared with the metallic sheath, an
obvious advantage of the transparent sheath is that the residual hematoma and
hematoma brain border can be easily identified through the transparent wall of
the sheath [18]. In our series, we used the barrel of a plastic syringe as a transpar-
ent plastic sheath for evacuation of basal ganglia and deep hematomas; we didn’t
use sheath in case of superficial cortical hematomas. With the development of
medical instruments and the deeply rooted “Minimal invasive” concept, endo-
scopic haemorrhage evacuation for treating hypertensive ICH is becoming more
and more popular [19] [20]. With the advancement of the neuroendoscopic sys-
tem and instruments, recent reports have demonstrated a high rate of ICH evac-
uation of 84% - 99% [7] [11] [13] [15] [20]-[22]. In addition, several series have
reported a lower rate of re-bleeding, morbidity and mortality in endoscopic he-
matoma evacuation surgery than in traditional craniotomy [23]-[29]. The main
reasons were less adjacent tissue injury, less blood loss, and less operation time,
additionally true minimally invasive surgery includes not only a minimal wound
size but also minimal brain tissue trauma during the surgery [7] [13] [27]. Another
advantage of the endoscopic evacuation is the small incision and the delicate cra-
niotomy (a bur hole), which reduces unnecessary blood loss in large craniotomy
[13] [20]. One of the difficulties during the endoscopic technique is that some
hematoma clots are closely adhered to arteries or located far away from the centre
of the hematoma. Removing these clots might require more intensive coagulation
attempts or more swinging of the sheath, resulting in damage to brain tissue.
Thus, aggressive and radical hematoma removal might not be necessary during
endoscopic hematoma evacuation procedures. We have operated upon 45 patients
with mean age (49.73 + 13.08) ranging from 28-70 years old with female predom-
inance 60%, while Kuo et al series was formed of 62 patients with mean age 63
years , range from (42-82) and male sex predominance (70%) [15]. In Nishihara
et al. study 27 patients were included with mean age 68.8 (50 - 86) with male sex
predominance (70.3%) [16]. In Ma ef al’s study 24 patients with male sex pre-
dominance (70.8%) [17]. According to hematoma site of patients in our study,
there were 30 patients (66.7%) who had cortical hematoma; 12 patients (26.7%)
right parietal, 15 patients (33.3%) had left parietal (33.3%) and 3 patients (6.7%)
left temporo-parietal. Also, 6 patients (13.4%) had cortical and subcortical hema-
toma 3 patients (6.7%) had right parietal hematoma, 3 patients (6.7%) had left
parietal hematoma and 9 patients (20.0%) have hematoma in basal ganglia: 6 pa-
tients (13.3%) had right basal ganglia hematoma and 3 patients (6.7%) had left
basal ganglia hematoma. In kuo et al’s study, there were 35 cases of putaminal
ICH (51.5%), 24 cases of thalamic ICH (35.3%), and 9 cases of subcortical ICH
(13.2%) [15]. In Nishihara et al, 17 cases (62.9%) had putaminal hemorrhage,
1(3.7%) had thalamic hemorrhage, three (11.1%) had cerebellar hemorrhage, and

6 cases (22.2%) had subcortical hemorrhage [16]. Management of Spontaneous
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Intracerebral Hemorrhage, no clear evidence at present indicates that ultra-early
removal of supratentorial ICH improves functional outcomes or mortality rates
[15]. Controversially, very early craniotomy may be harmful due to increased risk
of recurrent bleeding. However, differences in patient selection, surgical indica-
tion, timing, technique, and perioperative care made direct comparison inappro-
priate and mandate the need for a randomized-controlled study to elucidate this
point [30]-[33]. In our series, the mean time interval between ictus and surgery
was 10.5 hours + 12.05 hours. The shortest time interval to surgery was 4 hours
and the longest was 72 hours. We have noticed that, the shorter time to ictus, the
less solid the hematoma is, while as time passes, the hematoma becomes more
organized and we need irrigation with saline to dissolve it. Meanwhile with long
interval between ictus and evacuation, haemostasis becomes easier. Zhou Xinyu
et al, performed meta-analysis of randomized controlled trials indicating that pa-
tients with supra-tentorial intracerebral hemorrhage might benefit more from
MIS than other treatment options. They found that Patients with GCS score of >
9, hematoma volume between 25 and 40 ml, and within 72 h after onset of symp-
toms, would benefit more from MIS [19]. Ma ef al, reported the mean time be-
tween ictus and surgery was 4 - 50 hours with no statistical significance (P = 0.28)
[18]. They assumed that clot might be harder to remove if the time interval to
surgery is long, especially longer than 48 hours. Even so, the clot could still be
removed by using suction without the need for streptokinase or urokinase [17].
Nishihara et al recommended that it be performed within 24 hours after onset,
because intracerebral hematoma usually starts to harden about 24 hours after on-
set and 48 hours later it cannot be evacuated with a suction tube [20]. Kuo et a/,
thought that there is a higher evacuation rate when the surgery is performed early
(within 12 hours) due to the fact that, within this period, the clot is usually easily
suctioned (in contrast to the treatment of subacute hematomas) and this would
allow for better outcome [15]. We involved 45 patients who met the inclusion
criteria with a mean GCS (12 + 1.07). In correlation between pre- and post-oper-
ative changes in the conscious level on the GCS, there was a statistical significance
(P < 0.001). Mean Preoperative GCS was 12 *+ 1.07, and the mean postoperative
GCS was 13.8 £ 1.7. The 2014 guidelines from the European Stroke Organization
indicated that surgery might be of value in patients with a GCS of 9 - 12 [21]. The
STICH study involved 1033 patients with spontaneous supra-tentorial ICH en-
rolled within 72 hours after stroke with the ICH diameter more than 2cm and a
GCS of 5 or more was considered [22]. Many studies in the endoscopic technique
series involved patients with GCS > 4 [15] [23] [33]-[35]. Li et al conducted study
comparing the safety and efficacy of stereotactic aspiration, endoscopic Surgery,
and craniotomy in spontaneous ICH over 99 patients with GCS (4 - 14) [24].
Wang et al. compared the results of endoscopic Vs craniotomy techniques in
spontaneous ICH in 45 patients with GCS (4 - 14) [13]. GCS was important pre-
dictor of level of disability and mortality in many published series [25]-[27]. In

comparison of efficacy of stereotactic aspiration, endoscopic surgery, and crani-
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otomy, there was no statistical significance of the mean GCS on admission be-
tween the 3 groups as mentioned by Li et al [24]. The ICH volume has been con-
sistently associated with the outcome in the ICH prediction models [6]. The pre-
operative hematoma volume is important variable that was linked to morbidity
and poor outcome in many series [23] [27] [29]. The hematoma size in our group
on preoperative CT ranged from 40 - 120 cc with median 50 (60 - 70) cc and he-
matomas size on postoperative CT ranged from 0 - 27.5 cc with median 6 (0.5 -
17) cc. The difference between pre- and post-operative volume was statistically
highly significant (P = 0.001). G. Barbara et al could achieve good outcome only
with hematoma volume 20 - 50 mI® [30]. Bhaskar et al, reported that the mortality
rate at 3 months was found to be directly proportional to the volume of hematoma
(P = 0.039) with 100% mortality for patients with a volume > 90 ml and the mor-
tality was 56.4% in patients with volume in the range of 31 - 60 ml whereas it was
81% in patients with the volume in the range of 61 - 90 mI® [23]. Ma et al, reported
in the endoscopic series of 24 patients that, mean hematoma volumes were 45.48
ml preoperatively and 5.51 ml postoperatively (P value = 0), and the mean evacu-
ation rate was 87%. [17] The evacuation rate reported by the published endoscopic
series using similar techniques (i.e., transparent sheath and endoscope) ranged
from 80% to 99% [11] [15] [31]-[33]. In comparison between stereotactic aspira-
tion, endoscopic and open surgery for ICH, Li et al, reported a much lower GOS
score (2.8 £ 1.6 score) in the craniotomy group than the other 2 groups (P =
0.017). For patients with Hematoma volume 30 - 60 mL or GCS score 9 - 14, the
GOS score in the craniotomy group was the lowest among the 3 groups with sta-
tistically significant (P > 0.05). While for patients with large hematoma (>60 mL)
or poor consciousness (GCS score 4 - 8), Endoscopic surgery group exhibited the
highest GOS score among the 3 groups (P < 0.05) [24]. Li et al also reported a
shorter in-ICU and in-hospital stay in the 2 minimally invasive surgery groups as
compared with the craniotomy group because of the lower postoperative comor-
bidity and immediate release of intracranial pressure after operation [24]. Kuo et
al, reported mortality rate of 5.9% (4 of 68 patients) who were endoscopically
evacuated and Surgery-related morbidity occurred in 3 cases (4.4%) in the form
of wound infections and re-bleeding [15]. Using the criterion of a GOS score > 4,
Nishihara ef al, reported 55% good outcome in 27 patients who underwent endo-
scopic evacuation at 6 months’ follow-up [16]. Regarding the patients in our se-
ries, 15 patients were discharged without deficit 33.33% (GOS 5), 18 patients were
discharged with mild weakness-present before evacuation-40% (GOS 4) ,3 pa-
tients were discharged with profound weakness (severe disability) 6.67% (GOS 3),
9 patients died 20% (GOS 1) which is not a surgical death. The hospital stay of the
studied patients ranged from 2 to 9 days with median (IQR) of 5 (3 - 7), with no
statistical significance in relation to mortality. There are a lot of factors reported
in literature related to poor outcome or mortality in spontaneous ICH: low GCS
score on admission, large hematoma size, intraventricular extension of blood, and

patient’s age, gender, deep coma, ataxic respiration, abnormal pupils, acute hy-
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pertension [27] [29] [34]-[40]. In our series, 9 cases (20%) who died, died from
secondary infection, and had hematoma size not exceeding 70 cc. With a pre-op-
erative GCS of at least than 12 which improved after evacuation. We needed to do
surgical debridement for only one of the infected cases but without improvement.
We didn’t re-operate upon any of our cases due to re-bleeding or symptomatizing
residual. There were no Intraventricular haemorrhages in our series. No cases of

postoperative seizures occurred, CSF leak or recollection of hematoma.

6. Conclusion

Endoscopic technique is a safe surgical option for evacuation of spontaneous ICH.
This minimally invasive technique could be helpful to provide better, less invasive,
less tissue trauma, shorter surgical duration, and short-term outcomes and recov-
ery. Patient selection is a very important prognostic factor. Using the endoscope
can create a better view of hidden angles, reduce craniotomy-associated bleeding,

and enhance time efficiency.
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