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Introduction:

Image guided surgery (IGS) had been the
backbone of neurosurgery for over two
decades, particularly during biopsy,
implantation, lesion generation and
surgical resection. The mainstay of IGS in
recent years has been MRI or CT, neither
of which is in real time even when the
procedures are carried out within the MRI
or CT suite. Ultrasound, on the other hand,
has attracted attention because of its
perceived safety (lack of radiation),
portability (does not require any special
shielding) and true real time imaging.
Gross total resection had become one of
the most important prognostic factors in
glioma managment [1]. This issystematic
litrature review concentrated on
ultrasound IGS in glioma surgery.

Methods:

The literature was reviewed critically using
SCOPUS, PubMed, MEDLINE (EBSCO),
Wiley InterScience Journals (includes
Cochrane), ScienceDirect (Elsevier),
Oxford Journals (Oxford University Press),
and nature.com to search for ultrasound in
combination with brain, glioma, biopsy and
navigation. We have also checked the list
of references in each article for any
missing papers from the main search
strategy. We included all studies that had
reported the use of ultrasound to guide
surgery. We excluded studies that did not
have enough information about the
outcomes of IGS, duplicate publications,
and those not in English. The remaining
publications were assessed objectively
against the Scottish Intercollegiate
Guidelines Network (SIGN) Methodology
checklist. We extracted demographic
(age, sex) data,
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and the outcome data (extent of
resection, type of lesion etc).

Results:

Casting a wide-net search caught
19,109 studies that might be relevant,
of which 4,819 were ultrasound in
neurosurgery. 756 used ultrasound in
cranial neurosurgery, of which 24
studies used ultrasound to guide
surgical resection and 74 for biopsy.
15 studies fulfilled our stringent
inclusion criteria and SIGN checklist
for inclusion in this review giving a
total of 879 patients, the majority of
which were high-grade glioma. Figure
1 is a summary of the literature
search results.

The gross total resection (GTR) rate
was 78.9% (37 - 96.2%, removing
one study outlier gives GTR 82.7%).
The sensitivity was 80%. There was
no morbidity or mortality attributable
to the use of ultrasound. Figure 2
depicts the GTR in the included
studies in this review.

FIGURE 2

R16
R15 | —

R14

R13 [
R1z |
R11

RO (N

RE

Ry |

RE&
.|
R4

R3
Rz | —

EGTR%

GROSS TOTAL RESECTION %

Conclusion:

Ultrasound-guided neurosurgical
resection is gaining support because
of its real time feedback, easier user
interface, lack of effects of brain shift,
and ability to be used in an unaltered
operating room environment, and had
a high total resection rate.

Learning objectives:

The participant will become aware of
the importance of GTR in glioma
managment, the usefulness of IGS to
acheive this gaol and the imoprtance of
IoUS in this respect.
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