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Indocyanine Green Videoangiography for Vessel
Identification and Preservation Prior to Dural
Opening for Microvascular Decompression
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ABSTRACT

Unexpected bleeding from the dural sinus can sometimes occur when performing a dural opening during microvascular decompression.
We conducted dural opening safely by performing indocyanine green (ICG) videoangiography before making a dural incision. We introduce
two specific cases in which surgery was performed to treat a trigeminal neuralgia. In both cases, a small craniectomy was performed in the
transverse-sigmoid junction. ICG (0.25 mg/kg dose) was administered intravenously just prior to dural opening. Using a microscope equipped
with fluorescent filters, real-time flow assessment of the underlying veins was done. ICG videoangiography allowed for a clear confirmation
of the margins of the dural sinus as well as the vascular structures at the surface of the cerebellum, which were clearly seen through the dura
mater. Performing ICG videoangiography prior to dural opening makes it possible to safely perform dural opening.
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0z

Mikrovaskuler dekompresyon sirasinda dura acilirken bazen dural sinlsten beklenmeyen kanama olusabilir. Bir dura insizyonu
gerceklestirmeden 6nce indosiyanin yesil (ICG) videoanjiyografisi yaparak durayi glvenli bir sekilde actik. Trigeminal nevralji tedavisi icin
ameliyat edilen iki olgu sunuyoruz. Her iki olguda transvers-sigmoid bileskede kiglk bir kraniyektomi yapildi. Duranin acilmasindan hemen
once intravenoz olarak ICG (0,25 mg/kg doz) uygulandi. Floresan filtrelerle donatilmis bir mikroskop kullanilarak altta yatan venlerde akis
gercek zamanli olarak degerlendirildi. ICG videoanjiyografi dural sinlistin kenarlarinin ve ayrica dura mater icinden acikca goriinen serebellum
ylizeyi vaskuler yapilarinin net bir sekilde dogrulanmasini miimkdin kildi. Duranin agilmasindan énce ICG videoanjiyografi yapilmasi, duranin
glivenli bir sekilde acilmasint mimkiin kilar.

ANAHTAR SOZCUKLER: indosiyanin yesil videoanjiyografisi, Mikrovaskiiler dekompresyon, Duranin acilmasi

ABBREVIATIONS: ICG: indocyanine green, MVD: microvascular decompression

air embolism and sinus thrombosis due to the hemostatic
procedure (2, 8). By conducting indocyanine green (ICG)
videoangiography prior to performing an incision in the dura
and facial spasm cases. In this surgical procedure, the mater, we have made it possible to clearly see the margins of
approach to the lesion is realized by performing a small the sinus, and as a result, we have been able to safely perform
craniectomy in the vicinity of the dural sinus in the posterior ~ dural opening. We report two specific cases that we treated
fossa, and by performing a dural opening very close to the  inour hospital.
margins of the dural sinus. However, since the margins of

the dural sinus may be difficult to confirm even by using a

INTRODUCTION

Microvascular decompression (MVD) surgery is a therapeutic
method established for the treatment of trigeminal neuralgia

CASE REPORTS

microscope, unexpected bleeding may also sometimes occur.
Although bleeding from the dural sinus is usually dealt with
by performing pressure hemostasis alone, there is a risk of
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All patients were cleared for a history of iodine allergy and
previous anaphylactic reactions to contrast media or dye
injections. In each case, a peripheral intravenous ICG dose of
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0.25 mg/kg was injected as a bolus once the dura had been
exposed. The venous structures were visualized in real time
and marked, allowing strategic planning of the dural opening.
There were no obvious complications, and the ICG worked
well in each case, nicely illuminating the venous anatomy
through the intact dura.

Case 1:

The patient was a 68-year-old male who was surgically
treated by using the right lateral suboccipital approach
because of pain, which had persisted for three years, in
the area of the third branch of the right trigeminal nerve.
The dura mater was exposed by performing craniectomy
in the retromastoid area. The right transverse sinus could
be confirmed vaguely through the dura mater, but its
margins could not be identified. ICG (0.25 mg/kg dose) was
administered intravenously just prior to dural opening. Using
a microscope equipped with fluorescent filters, real time flow
assessment of underlying veins was done. First, visualization
of the blood vessels at the surface of the brain and cerebellar
hemispheres was achieved; next, the transverse sinus and its
margins were also successfully confirmed. Dural opening at a
location extremely close to the transverse-sigmoid junction
was achieved without causing any bleeding from the dural
sinus, and without causing damage to the veins at the surface

of the cerebellum. As a result, sufficient surgical field was
successfully secured and MVD could be safely performed
(Figure 1A-C).

Case 2:

The patient was a 66-year-old female who underwent
surgery by using the left lateral suboccipital approach for
the treatment of pain, which had persistent for two years,
in the area of the third branch of the left trigeminal nerve.
The dura mater was exposed by performing craniotomy in
the retromastoid area. The transverse sinus was confirmed
vaguely, but as expected its margins were unclear, and the
veins at the surface of the brain could not be confirmed. ICG
videoangiography was performed, and as a result, in the same
manner as in Case 1, visualization of the cerebellar cortical
vein was confirmed, and later, the transverse sinus and its
margins were also clearly confirmed tardively. Dural opening
was successfully and safely performed, up to a site extremely
close to the transverse-sigmoid junction, and was achieved
without causing any bleeding from the sinus (Figure 1D-F).

DISCUSSION

Minimally invasive surgery has recently become important
even in craniotomies for the treatment of lesions in the cranial
fossa, particularly in MVD for the treatment of facial spasm
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Figure 1: Intraoperative photographs of bone window and indocyanine green videography. (A-C: Case 1, D-F: Case 2) A) Intraoperative

photograph of craniectomy in case 1. B) Intraoperative indocyanine green videography demonstrates right transverse sinus (red arrow)
and cortical cerebellar vein. C) Dural incision was performed in the direction of right transverse-sigmoid junction. D) Intraoperative
photograph of craniectomy in case 2. E) Intraoperative indocyanine green videography demonstrates left transverse sinus (red arrow)
and cortical cerebellar vein (yellow arrow). F) Dural incision was performed in the direction of left transverse-sigmoid junction.
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and trigeminal neuralgia, and extremely small craniotomies
have therefore been performed. The surgical field is deep and
narrow, particularly in MVD for the treatment of trigeminal
neuralgia and the dural incision therefore has to be made
extremely close to the margins of the transverse-sigmoid
junction. The margins of the sinus can sometimes be unclear
even under a microscope. If an incision is accidentally made in
the sinus and bleeding occurs, there is a risk of air embolism
and sinus thrombosis associated with the hemostatic
procedure (2, 8). Even if the surgery is conducted under
a microscope, the margins of the sinus need to be clearly
visualized in real time to conduct a dural opening safely
without injuring the sinus.

Indocyanine green videoangiography has been widely used
in ophthalmology to assess the retinal microcirculation (7, 9).
In the field of neurosurgery, the use of ICG videoangiography
has been reported for the confirmation of patency of
the parent vessel during the surgical clipping of cerebral
aneurysms, for the confirmation of flow patency during
bypass surgery, and for the intraoperative visualization
of vascular anomalies in arteriovenous malformation
(AVM) patients (1,3,4-6,10-13). However, to the best of our
knowledge, no study has yet reported the usefulness of ICG
videoangiography in dural openings in the posterior fossa.
Conducting ICG videoangiography before performing dural
opening allows a very clear visualization of the margins of the
dural sinus and vascular structures at the surface of the brain,
and as a result, damage to these elements can be prevented
during dural opening. This simple technique can potentially
prevent a severe venous infarction by avoiding inadvertent
sinus injury.
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