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Abstract

Introduction: Spontaneous intracerebral hemorrhage (SICH) constitutes a major public health problem worldwide, despite
active research it is still a leading cause of morbidity, disability, and death. In Cuba cerebrovascular disease represents the
3rd cause of death and in the last decade, the number of deaths for this cause has increased and the mortality rate is about
41/100,000/year. Method: We have carried out a descriptive study of 14 patients admitted in the intensive care unit of Moron
General Hospital in Ciego de Avila, Cuba, with diagnosis of Spontaneous Supratentorial Intracerebral Hemorrhage (SSICH),
who were treated with endoscopic surgical evacuation in the period from January of 2013 to December of 2014. Results: All
patients underwent surgery within 12 hours of ictus and 10 (71.43%) underwent surgery within 6 hours. The mean time from
SSICH onset to surgery was 7.6 hours. The mean operative time was 90 minutes. Endoscopy was successfully completed
in all cases and the hematoma evacuation rate was 97%- 100% in all patients. The mortality rate was 5 patients (35.71%).
Six months after clot endoscopic evacuation, six cases (42.86%) had poor results (Grade IV-VI) and 8 (57.14%) had good
recovery (Grade 0-lll). Conclusions: Early endoscope-assisted SSICH evacuation is safe, effective and feasible method in

hematoma evacuation.
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Introduction

Spontaneous intracerebral hemorrhage
(SICH) constitutes a major public
health problem worldwide, despite ac-
tive research it is still a leading cause
of morbidity, disability, and death'. It
accounts approximately for 2 million
(10%-15%) of about 15 million strokes
worldwide each year?. In the US, on av-
erage, someone has a stroke every 40
seconds?®.

In Cuba, cerebrovascular disease
represent the 3rd cause of death and
in the last decade the number of deaths
for this cause has increased from 8
143 cases in the year 2000 to 9,011 in

2013. The Cuban mortality rate is about
41/100,000/year and in Ciego de Avila
the mortality rate by this cause is about
34.6/100,000/year*.

In the last five years we have operated 56
cases with diagnosis of spontaneous
supratentorial intracerebral hemor-
rhage (SSICH), endoscopic evacua-
tion was used only in 14 cases (25%),
however decompressive craniotomy
was the surgical choice in 22 patients
(89,29%) and other techniques were
used in 20 (35,71%) for hematoma
evacuation.

There is not definitive evidence to guide
the best treatment in SSICH and the
role of surgery is controversial, howev-

er surgical evacuation appeared prom-
ising due to frequent association of the
intracerebral clot with cerebral edema,
intracranial hypertension and the harm-
ful effect of chemical characteristics
of the blood poured into the brain but
the benefit has been not consistent in
all the studies, which has suggested
that surgical option may not be very
reliable®.

In 2005, the International Surgical Trial
in Intracerebral Hemorrhage (STICH)
compared outcomes of surgery versus
medical management in 1,033 patients
in 83 centers, and found no difference
in outcome. A small number of patients
received minimally invasive techniques
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in that study and delays in getting the
patients to the operating room was ob-
served®. The STICH Il trial which ran-
domized 601 patients with superficial
SSICH to early surgery or initial conser-
vative treatment failed to reach signifi-
cance, but the authors suggested that
early surgery might have a small surviv-
al advantage for patients especially in
cases of impaired consciousness’.

The information regarding the effect of
endoscopic hematoma evacuation on
the long-term outcome of SSICH pa-
tients is limited and reported data sam-
ples have been too small, however min-
imally invasive techniques have shown
a trend toward improved outcomes?®'.

In Cuba all the national available
information on the surgical treatment
in the SSICH comes from “Roberto
Rodriguez” general hospital in Moron,
Ciego de Avila''5, The aim of this study
is to show the results obtained in a
short series of cases with SSICH using
endoscopic evacuation in our hospital.

Method

We have carried out a descriptive study
of all patients admitted in the intensive
care unit of Moron General Hospital in
Ciego de Avila, Cuba, with diagnosis of
SSICH, who were treated with endo-
scopic surgical evacuation in the period
from January 2013 to December 2014.
A CT scan was indicated to all the pa-
tients with clinical suspicion of cere-
brovascular disease when they arrive
to the emergency room (Figure 1). In
patients younger than 45 years without
history of hypertension, the pathogene-
sis of the SSICH was investigated im-
mediately with contrast CT, magnetic
resonance imaging and CT angiogra-
phy to exclude the presence of tumor
or vascular lesion.

The hematoma volume was calculat-
ed by Kothari system (AXBXC/2), and
it’s evacuation rate was calculated by
comparing the pre- and postopera-
tive CT scans. The age, the interval
from SSICH to surgery, clinical exam-
ination, rebleeding or hematoma ex-
pansion, morbidity and mortality were
recorded as primary end points. Side
and location of the clot, number of af-
fected lobules, distance to the cortical
surface, pre- and postoperative midline
shift were recorded. The clinical status
on admission was evaluated by the
Glasgow Coma Scale score.

The inclusion criteria were: 1. Patients
older than 18 years and younger than
60; 2. A subcortical hemorrhage great-
er than 20 ml and less than 60 ml; 3.
Significant mass effect with midline
shift greater than 5 mm and efface-
ment of perimesencephalic cistern; 4.
Progressive neurological deterioration;
5. Initial Glasgow Coma Scale (GCS)
scores greater than 4 and less than 12;
6. Surgical treatment within 12 hours
after ictus. The inclusion criteria were
used for patients operated on with other
surgical techniques too.

The study exclusion criteria were: SSICH
caused by tumor, trauma, coagulopathy
(prothrombin time > 12.2 seconds,
platelet count < 100 x 103/ul), aneurysm,
or arteriovenous malformation. Patients
taking anticoagulation medications or
antiplatelets or with liver cirrhosis were
also excluded. Patients with preoperative
GCS scores less than 4 or greater than
12 were excluded. Patients who did
not have a follow-up after surgery for 6
months were also excluded.

Mortality and functional outcome were
defined by modified Rankin Scale
(mRS). The mRS was dichotomized
into favorable (0-1l) and unfavor-
able outcome (IV-VI) at the six month
post-operative follow up.

Surgical procedure

The procedure was carried out with
the patient under general anesthesia.
A linear skin incision of 3-4 cm length
was created. A bur hole was done on
the site over the clot location looking for
nearest noneloquent regions and the
dura matter opened in cruciate fashion.

A small corticotomy was created and a
Cushing’s trocar was inserted into the
clot looking for the distance between
the cortical surface and the most prox-
imal part of the clot, this measurement
was estimated from the preoperative
CT scan. This step can be done under
real-time ultrasound guidance'.

After Cushing’s trocar removal the rig-
id 4-mm 0° endoscope was introduced
deep in the core of the clot to provide
visualization during hematoma remov-
al using local irrigation, suction and
bipolar coagulation. We do not place
a drainage tube within the hematoma
cavity after securing hemostasis.

Results

The sample was constituted by 14 pa-
tients who underwent endoscopic as-
sisted SSICH evacuation. This group
included 13 men and one woman, all
of them with subcortical SSICH. All
patients underwent surgery within 12
hours of ictus and 10 (71.43%) under-
went surgery within 6 hours. The mean
time from SSICH onset to surgery was
7.6 hours, with a minimum of one hour
and maximum of 12 hours. The mean
operative time was 90 minutes. Endos-
copy was successfully completed in all
cases and the hematoma evacuation
rate was 97%-100% in all patients.

Data regarding patient characteristics
are summarized in Table 1. The pre-
dominant preoperative GCS score was
8-6 (57.14%), 10 patients (71.43%)
showed clot volume by CT scan be-
tween 31 cm® - 50 cm3. Predominant
midline shift was 5-10 mm in 8 cases
(57.14%). The brain lobe affected more

Figure 1. CT scan left frontal SSICH. A: Pre operative; B: Post operative.
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Table1.
Patients characteristics

Characteristic No %
GCS at admission 12-9 2 14,29
8-6 8 57,14
5-4 4 28,57
Clot volume by 20-30 cm?® 2 14,29
CT Scan 31-40 cm?® 5 35,71
41-50 cm?® 5 35,71
51-60 cm? 2 14,29
Midline shift 5-10 mm 8 57,14
>10 mm 6 42,86
Predominant Frontal lobe 4 28,56
Location Temporal lobe 6 42,86
Parietal lobe 2 14,29
Occipital lobe 2 14,29

Graph 1. Complications.

was temporal in 6 (42.86%).
Complications were categorized as:
Neurological and extra neurological
(Graph 1.) Intracranial hypertension
was the predominant neurological com-
plication, 7 (50%), and three patients
had rebleeding (21.43%), who under-
went repeated surgery using the endo-
scope-assisted method without surgi-
cal complications. Pneumonia was the
more frequent extra neurological com-
plication, 10 (71.43%).

There was no incidental injury of the
venous or arterial structure in any of
our cases. Modified Ranking Scale for

results at six month is summarized in
Graph 2. The mortality rate was 5 pa-
tients (35.71%). At sixth month after
clot endoscopic evacuation, six cases
(42.86%) had poor results (Grade IV-
VI) and 8 (57.14%) had good recovery
(Grade 0-111).

Discussion

The role of surgical treatment for SSICH
is much less established than in cer-
ebellar hemorrhage and the decision
whether to evacuate these hematomas

remains controversial. However recent-
ly the STICH Il trial has suggested that
early surgery might have a small sur-
vival advantage for patients especially
in cases of impaired consciousness’
and a systematic review to prove ben-
eficial effects of surgical hematoma
evacuation in patients with SSICH has
demonstrated that surgery in prima-
ry SSICH is effective in reducing the
odds of an unfavorable outcome. This
conclusion is contrary to the original re-
view which stated that, there was not
enough evidence to evaluate the effect
of craniotomy or stereotactic surgery,
or endoscopic evacuation in patients
with SSICH®.

Today there is limited data regarding
the effects of endoscopic hematoma
evacuation in SSICH because the evi-
dence from last two decades is based
on case series with limited numbers of
included patients®®10.11.13.17,

A randomized study compared three
techniques for basal ganglia hemor-
rhage. Ninety patients were random-
ly assessed in 3 groups: 30 patients
underwent stereotactic aspiration, 30
underwent endoscopic surgery, and
30 underwent craniotomy. Stereotactic
aspiration needed a significant greater
time delay before surgery than the oth-
er techniques (p < 0.001). The craniot-
omy group had the longest operation
time (p < 0.001) and more blood loss (p
< 0.001). Endoscopic surgery had the
highest hematoma evacuation rate (p
< 0.01). The mortality rate at 3 months
after treatment among the techniques
was not significantly different; it was 0%
in the endoscopic surgery group, 6.7%
in the stereotactic aspiration group, and
13.3% in the craniotomy group. Howev-
er, the functional independence mean
and the Barthel Index scores were
significantly better in the endoscopic
surgery group than in the craniotomy
group'®.

Although in our institution we have ob-
tained good results with conventional
surgical hematoma evacuation through
decompressive craniectomy's, the in-
troduction of endoscopic technique has
shown quality advantages. We do think
key advantage has been a reduced
manipulation of viable brain tissue and
better visualization during hematoma
removal (Figure 2). Endoscopic tech-
niqgue has allowed us longer trajecto-
ries without increased retraction of vi-
able brain tissue, moreover endoscopic
surgery has allowed us the highest he-
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matoma evacuation rate too, like other
authors found®'2. However the surgical
results in our study were not enough to
show a significant quantitative benefit
of the procedure related with reduction
of mortality (p < 0.285) or quality of
these results (good recovery vs poor
results) (p < 0.593). We do think the
results could be independent of surgi-
cal technique used in hematoma evac-
uation. Patient selection, age, GCS on
admission, clinical status at surgical
indication, timing of surgery, perioper-
ative care and complications could do
the difference.

The results in our study indicate that
Graph 2. Modified Ranking Scale for results at six month. early endoscope-assisted SSICH
evacuation is safe and effective and
that endoscopic surgery is a feasible
method in hematoma evacuation but
prospective controlled clinical trials
comparing this treatment modality with
conventional hematoma evacuation
through craniotomy, decompressive
craniectomy and with conservative
treatment are needed.
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Figure 2. Endoscopical evacuation SSICH patient of figure 1. A. Left frontal bur hole; B
and C: Endoscopical view of ICH; D: Endoscopical visualization of vascular structures in
hematoma cavity.
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