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ABSTRACT

Background: Minimally invasive endoscopic and stereotactic surgery have been established as surgical treatments
for putaminal hemorrhage. However, facilities that do not have equipment for endoscopic or stereotactic surgery
will likely have to perform conventional craniotomy. Using a tubular retractor, we were able to perform minimally
invasive surgery, such as endoscopic surgery.

Methods: A craniotomy was performed for left putaminal hemorrhage after cerebral infarction treatment.
A 3-4 cm craniotomy centered at Kocher’s point was performed under general anesthesia. A 2 cm incision was
made in the cortex, and a tubular retractor was inserted under a microscope. The hematoma was reached at a
position 4-5 cm from the cortex.

Results: Thanks to the tubular retractor, it was relatively easy to observe the hematoma, and it was possible to
remove it and confirm hemostasis without difficulty. Brain injury caused by the retractor insertion cavity was small,
and no hemostasis was required. The surgery was completed by dura mater closure, bone flap fixation, and wound
closure as per the standard. Most of the putaminal hemorrhage could be removed, and there was no rebleeding
after the operation. The patient is still undergoing rehabilitation because of aphasia and muscle weakness. Manual
Muscle Testing was at three points in the upper limb, and four points in the lower limb remained.

Conclusion: For putaminal hemorrhage, microscopic craniotomy was performed using a tubular retractor and
an approach such as endoscopic surgery. Craniotomy, hematoma removal, and hemostasis operations are also
considered to be minimally invasive surgeries.

Keywords: Craniotomy surgery, Minimally invasive surgery, Putaminal hemorrhage, Removal of hematoma,
Tubular retractor, Craniotomy

INTRODUCTION

Minimally invasive endoscopic surgery and stereotactic surgery have been established as surgical
treatments for putaminal hemorrhage.**!%!>1l However, facilities that do not have equipment
for endoscopic or stereotactic surgery will have to perform a conventional craniotomy. In
craniotomy for putaminal hemorrhage, the transsylvian approach or transcortical approach
is selected depending on the amount of hematoma and direction of growth.'¥ At our facility,
we perform craniotomy in all cases because the environment does not permit endoscopic or
stereotactic surgery, but using a tubular retractor, minimally invasive surgery such as endoscopic
surgery was possible. We will report on the surgical method.
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ILLUSTRATIVE CASE

A 73-year-old man underwent tissue plasminogen activator
intravenous therapy and thrombectomy for the left middle
cerebral artery (MCA) occlusion due to cardiogenic
embolism, resulting in total recanalization. There was no
postoperative bleeding [Figure la], and recurrence was
prevented with apixaban 10 mg. Before treatment, the
patient had right hemiparesis and total aphasia; the National
Institutes of Health Stroke Scale score was 30, which improved
to 0 after treatment. However, 4 days later, he presented with
a sudden loss of consciousness; Glasgow Coma Scale (GCS)
was E3V1IMS5, left putaminal hemorrhage, and subarachnoid
hemorrhage (SAH) were confirmed on head computed
tomography (CT) [Figure 1b]. After administering andexanet
alfa, a direct-acting factor Xa inhibitor, a craniotomy was
performed to remove the hematoma.

METHODS

We usually perform craniotomy and removal of hematoma
using a transsylvian approach for putaminal hemorrhage.
In this case, it was thought that the Sylvian fissure would be
difficult to remove due to SAH. In addition, although the
bleeding was counterbalanced, he was taking anticoagulants
and wanted to keep the bleeding as small as possible. Therefore,
we devised craniotomy with an endoscopic approach in mind
and planned to perform the surgery by inserting a tubular
retractor through Kocher’s point [Figure 2 and Video 1].

A 3-4 cm craniotomy centered at Kocher’s point [Figure 3a]
was performed under general anesthesia. A 2 cm incision
was made in the cortex [Figure 3a], and a tubular retractor,
ViewsSite (Vycor MEDICAL, Boca Raton, Florida, USA), was
advanced approximately vertically under the microscope.
The hematoma could be reached at a position 4-5 cm from
the brain surface [Figure 3b and Video 1].

RESULTS

Thanks to the tubular retractor, it was simple to observe
the hematoma cavity, and it was possible to remove the
hematoma and confirm hemostasis without difficulty
[Figure 3b and Video 1]. Brain injury caused by the retractor
insertion cavity was small, and no hemostasis was required
[Figure 3b and Video 1]. The surgery was completed by dura
mater closure, bone flap fixation, and wound closure as per
the standard. The surgical time was 91 min. SAH remained
because it was not touched during surgery, but the putaminal
hemorrhage was generally removed [Figure 4]. In addition,
there was no rebleeding after the surgery. His consciousness
improved (GCS E4V4M6), and he continued to undergo
rehabilitation because moderate hemiparesis and aphasia
remained.

DISCUSSION

Endoscopic surgery and stereotactic surgery have been
established as minimally invasive surgery for putaminal

Figure 1: Angiography and head CT (a). The patient received a thrombectomy for left middle
cerebral artery occlusion. Just after treatment, there was no hemorrhage. Head CT (b). 4 days later, he
presented with a sudden loss of consciousness, and putaminal hemorrhage was confirmed.
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hemorrhage.*#1%1>1¢ At our facility, we do not have these
instruments, so we have no choice but to use craniotomy.
This surgical method allows treatment using an approach
such as endoscopic surgery and is thought to be less invasive.
In craniotomy for putaminal hemorrhage, a transsylvian
approach is usually performed, but if the hematoma is
located very shallowly from the cortex, a transcortical
approach is also an option."¥ In the transsylvian approach, it
is necessary to pay attention to the running of the superficial
temporal artery and facial nerve and treatment of the
temporal muscle. Moreover, there are individual differences
in the anatomy of the superficial middle cerebral vein,
MCA, and variation of perforators.>'>!”I Tt sometimes takes
a long time to reach the hematoma. In addition, putamen

Length

M
Nasion-

Hematoma/)

Figure 2: A tubular retractor was inserted from Kocher’s point
(arrow) such as the schema.

Video 1: The patient was in supine position under general anesthesia.
A skin incision and 3-4 cm craniotomy centered at Kocher’s
point were made. A 2 cm incision was made in the cortex, and a
tubular retractor was advanced approximately vertically under the
microscope. The hematoma could be reached at a position 4-5 cm
from the brain surface. The hematoma was removed by a suction
tube. Thanks to the tubular retractor, it was simple to observe the
hematoma cavity, and it was possible to confirm the bleeding points
clearly. After hemostasis was confirmed, the retractor was removed.
Brain injury caused by the retractor insertion cavity was small, and
no hemostasis was required. Moreover, the operation was finished.

hemorrhage may extend to the caudate nucleus, thalamus,
and corona radiata, and in the transsylvian approach,
hematomas in the anteroposterior and cranial directions
tend to become blind spots, making complete removal
difficult. If we try to observe the entire hematoma cavity,
there is a risk of retracting the brain too hard.

Since this approach imitates the approach of endoscopic
removal of hematoma, it is extremely mini-invasive, even
though it is a craniotomy. Normally, craniotomy can be
performed centered on Kocher’s point (11 cm behind the
nasion, 2.5-3 cm lateral to the midline), but this may vary
depending on the location and direction of the hematoma,
s0 measurements using preoperative images are required.
In this case, surgery was performed after confirming the
location of the hematoma directly below the Kocher’s point
using preoperative CT.

There are many reports of surgeries using tubular retractors,
such as ViewSite, for intraventricular approaches and deep
brain tumors.379111214 Although it is also used for cerebral
hemorrhage,”! there is no report of craniotomy for putaminal
hemorrhage performed with the approach used in this case.
Considering ViewSite’s advantages as described below, we
believe that it is a very useful surgery.

ViewSite has an oval cavity that reduces the injury by
insertion. The transparent design allows for clear visibility
and makes it easy to check for bleeding within the tract. There
are variations in size (12 mm X 8 mm, 17 mm x 11 mm,
21 mm x 15 mm, 28 mm x 20 mm) and length (3, 5, 7 cm),
and in this case, 21 mm x 15 mm X 7 cm was selected. The
distance from the brain surface to the hematoma was about
5 cm, but since it is necessary to thoroughly observe the
depths of the hematoma cavity, especially when stopping
bleeding, we think that it is better to choose a longer retractor.
Because the field of view is wider than that of an endoscope,
the inside of the hematoma cavity can be observed very
clearly, and hemostasis can be performed without difficulty.

Points to note are that a corticotomy large enough to insert
this retractor is required, and the cortical incision and tract
width are larger than in endoscopic or stereotactic surgery.
After the hematoma was removed, no active bleeding was
observed within the tract, but some contusion was still
observed. Therefore, it appears that the injury to the cavity
was minimal. There should be no problem if the retractor
is inserted directly below the hematoma, but if it becomes
displaced, complications due to injury to anatomically
important fibers may occur. These fibers include the coronal
radiata, internal capsule, arcuate fasciculus, superior
longitudinal fasciculus, superior occipitofrontal fasciculus,
and projection fibers. Since the surgical field is deep,
longer bipolar forceps and suction tubes may be required,
which may make it more difficult for surgeons who are not
accustomed to operating in deep fields. In addition, this
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Figure 3: Operative images. Skin incision and craniotomy (a) A 2 cm corticotomy was made. (b) The
retractor reached to hematoma, the bleeding point (arrowhead) was observed clearly, and the injury

caused by the retractor insertion cavity was small.

Figure 4: Postoperative head CT showed that the hematoma was almost removed.

approach is considered unsuitable when the hematoma is in
a posterior position, such as when it extends to the thalamus.

In previous reports, the operating times for endoscopic
surgery and craniotomy for intracerebral hemorrhage were
1.6 £ 0.7 h and 5.2 + 1.8 h,l" respectively, or the respective
averages were 63 min and 105 min.”! The operative time in
this case was 91 min, which is comparable to endoscopic
surgery. Furthermore, depending on future experience, it
will be possible to reduce further the size of skin incision,
craniotomy, and cortical incision, and aim to reduce
surgical invasiveness, including shortening the operative
time.

Limitation

This is the author’s first attempt at this surgical method, and
it is necessary to accumulate more cases in the future to
examine the surgical outcomes. Furthermore, although the
hematoma in this case was associated with SAH, its shape
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was not complicated, and removal was not difficult. Future
studies will also be needed to determine whether it is effective
against large or complex hematoma.

CONCLUSION

For putaminal hemorrhage, craniotomy was performed
using a tubular retractor and an approach such as endoscopic
surgery. This method is considered to be extremely minimally
invasive in terms of craniotomy, removal of hematoma, and
hemostasis.
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