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Case Report

Eyebrow Incision for Surgical Evacuation of a Lobar
Intracerebral Hematoma with a Novel Endoport System
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Large lobar intracerebral hemorrhages (ICHs) can cause rapid neurological
deterioration, and affected patients have low rates of survival and functional
independence. Currently, the role of surgical intervention in the manage-
ment patients with lobar ICHs is controversial. Minimally invasive technologies
have been developed which may potentially decrease the operative mor-
bidity of ICH surgery. The aim of this case report is to describe the tech-
nical aspects of the use of a novel minimally invasive endoport system,
the BrainPath (NICO, Indianapolis, IN, USA), through an eyebrow incision
for evacuation of a large lobar hematoma. An 84-year-old female pre-
sented with a left frontal ICH, measuring 7.5 cm in maximal diameter and
81 cm’ in volume, secondary to cerebral amyloid angiopathy. Through a
left eyebrow incision, a miniature modified orbitozygomatic craniotomy was
performed, which allowed endoport cannulation of the hematoma from a
lateral subfrontal cortical entry point. Endoport-assisted hematoma evacua-
tion resulted in nearly 90% volume reduction and improvement of the
patient's functional status at clinical follow-up. We found that minimally
invasive endoport technology can be employed in conjunction with con-
ventional neurosurgical skull base principles to achieve safe and effective
evacuation of large lobar hematomas in carefully selected patients.
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INTRODUCTION gical intervention. ) Large lobar hematomas can pre-

The role of surgical intervention in the management
of supratentorial, lobar intracerebral hemorrhage (ICH)
is a subject of debate.”” The recent Surgical Trial in
Lobar Intracerebral Hemorrhage (STICH II) did not
find significantly better outcomes in patients who un-
derwent early (within 48 hours of ictus) surgery com-
pared to conservative management, but the results

suggested a small degree of clinical benefit from sur-

cipitate rapid neurological decline due to perihematoma
edema, local mass effect, cerebral herniation, and ele-
vated intracranial pressure (ICP). Thus, surgical ICH
evacuation can, in some cases, prevent progressive
neurological deterioration and facilitate clinical recovery.
In order to decrease the physiological stress and oper-
ative morbidity associated with conventional techni-
ques for ICH surgery, a number of minimally invasive

approaches have been adopted, although no single
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modality has been widely validated or routinely used
for ICH patients."”®"” The aim of this case report is
to describe the technical nuances of a novel endoport
system, the BrainPath (NICO, Indianapolis, IN, USA),
for minimally invasive evacuation of a large lobar

hematoma through an eyebrow incision.

CASE REPORT

The BrainPath endoport system consists of an inner
obturator within an outer sheath, which is 13.5 mm in
diameter and available in three different lengths (50
mm, 60 mm, and 75 mm). The outer sheath has an
arm, which can be affixed to a Greenberg retractor in
order to maintain the endoport's access to the target
lesion. The tip of the inner obturator, which extends
15 mm beyond the outer sheath, is blunt and tapered.
This allows for minimal trauma to the cortex and white
matter fibers during cannulation of the endoport. An
8 mm obturator tip is available, which is used ex-
clusively with the 50 mm outer sheath, for cannula-
tion of shallow targets. Of note, image guidance with
stereotactic neuronavigation is crucial to accurate en-

doport placement in an optimal trajectory and to an

appropriate depth.

An 84 year-old female with a history of hypertension,
hyperlipidemia, atrial fibrillation, and chronic kidney
disease presented with a sudden onset of headache
and aphasia. Upon arrival in the emergency room,
her systolic blood pressure was 160 mmHg, modified
Rankin Scale (mRS) score was 4, and Glasgow Coma
Scale was 10. Brain computed tomography (CT) showed
a large, 7.5 x 43 x 5.0 cm left frontal lobar ICH
(volume 80.6 cm’) with intraventricular extension
(ICH score 4; Fig. 1A).” The patient was administered
a platelet transfusion to counteract the effects of aspir-
in, which she was taking on an outpatient basis. Due
to the lobar location and large size of the hematoma,
as well as the associated midline shift and local mass
effect, we elected to proceed with surgical evacuation,
which was undertaken within 12 hours of ICH onset.

After image registration of a thin-slice brain CT (slice
thickness less than 1 mm) with the StealthStation
(Medtronic, Minneapolis, MN, USA) frameless stereo-
tactic neuronavigation system, we planned a tra-
jectory for endoport placement through the long axis
of the hematoma. In order to avoid entering through
the cortex of the left inferior frontal gyrus (i.e., ana-

tomic Broca's area), we opted for an approach through

Fig. 1. (A) Preoperative brain CT, axial view, shows a large left frontal ICH measuring 7.5 x 4.3 x 50 cm (volume 80.6 cm3) with
intraventricular extension, and resulting in a midline shift of 6.7 mm. The ICH was evacuated through a left eyebrow incision and
mini-mOZ craniotomy using the BrainPath endoport system. Postoperative brain CT, (B) 3D reconstruction, shows the mini-OZ craniot-
omy and, (C) axial view, shows a 4.9 x 1.7 x 2.5 cm residual ICH (volume 10.4 cm’, 87% volume reduction), with significant reduc-
tion in midline shift and local mass effect. CT = computed tomography; ICH = intracerebral hemorrhage.
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a lateral subfrontal entry point, where the hematoma
rose to the cortical surface. To expose the planned
cortical entry point, we decided to perform a left-sid-
ed miniature modified orbitozygomatic craniotomy
(mini-mOZ) through an eyebrow incision.

Following induction of general anesthesia, three-point
fixation with the Mayfield Skull Clamp System (Integra,
Plainsboro, NJ, USA) was applied to the patient head,
and secured in cervical and capital extension with ro-
tation toward the right. After making an incision
along the superior border of the left eyebrow from
the keyhole laterally to the supraorbital notch me-
dially, the frontalis muscle and galea were divided
with monopolar electrocautery, and a pericranial graft
was harvested. The orbital rim was exposed from the
frontozygomatic suture to the supraorbital notch, and
the temporal muscle was reflected posteriorly to un-
cover the keyhole. A burr hole was made at the key-
hole, and bony cuts were made at the frontozygo-
matic suture and lateral to the supraorbital notch. The
fracture lines through the orbital roof were propa-
gated posteriorly with an osteotome to release the
bone flap, thereby completing the mini-mOZ craniot-
omy (Fig. 1B).

A small, cruciate dural opening was made in order
to minimize any loss of cerebrospinal fluid, but of ad-
equate size so as to accommodate the endoport. The
hematoma was immediately visualized upon dural
opening, breaching the cortical surface. Under neuro-
navigation from StealthStation, the BrainPath endo-
port system, with the 60 mm outer sheath, was used
to cannulate hematoma. The endoport was advanced
along the planned trajectory into the deep portion of
the hematoma, after which the inner obturator was
removed. We then proceeded with hematoma evacua-
tion using the operating microscope and standard bi-
manual microsurgical technique. A cluster of vessels
at the deep portion of the hematoma with an abnor-
mal appearance was resected. Histopathological anal-
ysis of the specimen was consistent with cerebral amy-
loid angiopathy. After evacuation of the deep portion

of the hematoma, the outer sheath was sequentially
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retracted, allowing additional removal of peripherally
located portions of the hematoma which collapsed in-
to the operating field. Upon complete removal of the
outer sheath, we used the Myriad (NICO), an auto-
mated, non-heat generating soft tissue resection de-
vice, to perform further hematoma resection at the
cortical surface, which was noted to be quite firm.
At the completion of the hematoma evacuation,
wound closure was performed in a standard layered
fashion, and the craniotomy bone flap was affixed to
the skull with a titanium plating system. Postoperative
brain CT showed nearly 90% reduction in ICH vol-
ume and significantly decreased midline shift and lo-
cal mass effect (Fig. 1C). The patient was discharged
one week after surgery to a nursing facility (mRS of
4 at discharge), and subsequently improved to a mRS

of 3 at five months clinical follow-up.

DISCUSSION

Spontaneous ICH comprises 10-20% of stroke and
portends a poor prognosis, with relatively high rates
of mortality, functional dependence, and cognitive
impairment.” ICH volume has been consistently cor-
related with patient outcomes. Broderick et al. found
that patients with an ICH volume greater than 60 cm’
had a 30-day mortality rate of over 80%.” Even ICH
volumes greater than 30 cm’ have been shown to result
in a vanishingly low rate of functional independence.”
The patient in the present study had an ICH score of
4, which has been found to carry a 97% risk of 30-day
mortality. Additionally, many ICH patients are sad-
dled with multiple medical comorbidities, frequently
requiring medical therapy with antiplatelet agents
and anticoagulation, which further complicates the
decision to provide surgical intervention.”'”

Minimally invasive approaches may expand the in-
terventional armamentarium for ICH patients by im-
proving the safety of hematoma evacuation, partic-
ularly in medically ill patients, without significantly
compromising efficacy. Although further studies are

necessary to define the role of endoport-assisted mi-
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crosurgery in the management of ICH patients, our
preliminary experience has shown that it is an effec-
tive approach for evacuation of large lobar hematomas.
Furthermore, we show that this novel endoport sys-
tem can be combined with minimally invasive surgi-
cal techniques, such as a mini-mOZ craniotomy through
an eyebrow incision, to access hematomas in eloquent
brain regions via safe trajectories through non-elo-
quent cortical entry points. As with any surgical ap-
proach, careful case selection is crucial to optimizing
the outcomes of this technique. We believe that the
morphology of a hematoma, rather than its volume,
should be heavily considered when evaluating a pa-
tient for endoport-assisted ICH surgery. Specifically,
significant volume reduction is more likely to be ach-
ieved with endoport cannulation of hematomas with
a distinct long-axis, such as cylindrical or wedge-shap-
ed lesions. By allowing the peripheral portions of the
hematoma to collapse inward following evacuation of
the central hematoma, even very large volume hema-
tomas greater than 60 cm’ can be successfully evacuated
with this approach, which may represent an advant-
age of the endoport over catheter-based techniques.mm)

In order to access the deep portion of lobar hema-
tomas, the use of traditional retractor systems may re-
sult in an uneven distribution of force against the
tissue. This can result in a predisposition toward ve-
nous congestion and ultimately infarction, cerebral
edema, and seizures. In contrast, the endoport exerts
a relatively equal amount of radially oriented force in
all directions, thereby potentially reducing the risk of
postoperative complications related to prolonged
brain retraction.”’”"® Combined with the relatively
small skin incision, craniotomy, and dural opening
through with the endoport can be deployed, this tech-
nology allows for both minimally invasive and mini-
mally traumatic evacuation of large lobar hematomas.
These unique advantages of endoport-assisted micro-
surgery over conventional approaches may improve
postoperative recovery and diminish the duration of
hospital stays for ICH patients.

Despite the significant potential for endoport tech-
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nology to improve ICH surgical outcomes, its limi-
tations should be delineated. Due to the reliance of
targeting on neuronavigation, even small errors in im-
age co-registration or trajectory planning can result in
suboptimal endoport cannulation. Although it would
be highly unlikely to completely miss a large lobar
hematoma, an errant endoport trajectory can reduce
the proportion of hematoma which is evacuated and,
thus, potentially affect the clinical outcome. Additionally,
while the outer sheath can physically impede hemor-
rhage from the subcortical white matter fibers and su-
perficial cortex, another challenge of an endoport-assisted
approach that may arise intraoperatively is obscuration
of the operative field by bleeding from vessels at the
depth of the hematoma resection cavity. Furthermore,
due to the relatively confined surgical corridor of the
endoport, it may be difficult to manipulate partic-
ularly firm portions of a hematoma. However, in con-
trast to endoscopic approaches, the hindrances of the
endoport can be partially overcome by the use of the
operating microscope and bayoneted instruments, which
improve surgical efficiency by allowing the employ-
ment of bimanual microsurgical technique.” Future di-
rections include identification of optimal patient and
lesion characteristics for an endoport-assisted approach,
analysis of perioperative and long-term outcomes in
large cohorts, and comparing the effectiveness of en-
doport-assisted ICH surgery to conventional and oth-

er minimally invasive techniques.

CONCLUSION

The BrainPath endoport system can be employed in
conjunction with minimally invasive skull base ap-
proaches, such as a mini-mOZ craniotomy through an
eyebrow incision, for successful evacuation of large
lobar hematomas. The endoport allows the use of tra-
jectories to the hematoma which avoid eloquent brain
regions, thus potentially facilitating neurological recovery.
Although additional studies are necessary to determine
the long-term outcomes and optimal patient and hem-

atoma characteristics for endoport-assisted surgery,



our initial experience supports its safety and efficacy

in appropriately selected ICH patients.
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