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MINIMALLY INVASIVE SURGERY

ENDOSCOPIC INTERLAMINAR SPINE SURGERY GUIDED BY
PORTABLE ULTRASOUND: A NEW TECHNIQUE

CIRURGIA ENDOSC,(I)P/CA INTERLAMINAR DA COLUNA VERTEBRAL GUIADA POR
ULTRASSOM PORTATIL: UMA NOVA TECNICA
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ABSTRACT

This paper describes the technique of interlaminar endoscopic surgery guided by a portable ultrasound device. This innovation allows
endoscopic surgery to be performed without the use of real-time radiography, which is associated with a higher risk of radiation damage.
The portable wireless ultrasound device used for this technique, which has not been yet described in the world literature for minimally
invasive surgeries, can be used as an imaging tool to delimit the interlaminar space in minimally invasive surgeries via both transverse and
sagittal views. Level of evidence I; Quality of evidence A.
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RESUMO

Este trabalho descreve a técnica da cirurgia endoscopica interlaminar quiada por dispositivo de ultrassonografia portatil. Essa inovagao
permite que a cirurgia endoscdpica seja realizada sem o uso de radiografias em tempo real que estao associadas ao maior risco de dano
decorrentes de radiagdo. O dispositivo de ultrassom portatil e sem fio usado nessa técnica, que ainda nao foi descrito na literatura mundial
para cirurgias minimamente invasivas, pode ser usado como ferramenta de imagem para delimitar o espago interlaminar em cirurgias
minimamente invasivas através dos planos transversal e sagital. Nivel de evidéncia I; Qualidade da evidéncia A.

Descritores: Procedimento Cirdrgico Minimamente Invasivo, Coluna Vertebral, Ultrassonografia.

RESUMEN

Este articulo describe la técnica de la cirugia endoscdpica interlaminar guiada por un dispositivo de ultrasonografia portatil. Esta innovacion
permite realizar la cirugia endoscopica sin utilizar radiografias en tiempo real, que se asocian a un mayor riesgo de darios por radiacion. El
dispositivo de ultrasonido inalambrico portatil utilizado en esta técnica, atin no descrito en la literatura mundial para cirugias minimamente
invasivas, puede utilizarse como herramienta de imagen para delimitar el espacio interlaminar en cirugias minimamente invasivas a través

de los planos transversal y sagital. Nivel de evidencia I; Calidad de la evidencia A.

Descriptores: Procedimiento Quirdrgico Minimamente Invasivo, Columna Vertebral; Ulrasonografia.

INTRODUCTION

Degenerative disorders of the spine, especially in the lumbar
region, are frequent causes of disability worldwide and directly affect
the productivity at work and quality of life of individuals affected by
this pathology.'?

It is estimated that more than 95% of middle-aged and elderly
people suffer or have suffered from spinal disease at some time du-
ring their lives,® with a trend toward younger people and an increase
in degenerative disorders. It is estimated that 10% of cases require
invasive interventions when clinical treatment is not successful.*

Therefore, spinal diseases are considered a major public health

problem and need new surgical intervention methods that provide
better functional preservation and postoperative recovery.*® Thus,
minimally invasive surgery is the main surgical method for the tre-
atment of spinal diseases®® in various vertebral segments, and for
degenerative stenosis, disc herniations, synovial cysts, fractures,
and deformities.®

In this context, the use of high-definition images becomes funda-
mental in minimally invasive intraoperative support, with radiography
being the most used imaging method. However, due to repeated
use and frequent adjustments at the puncture site, there is a risk of
radiation damage.>®
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Recently, ultrasound (US) has been used when real-time ima-
ging is needed in soft tissue surgery.” Considering the importance
of a complementary imaging method that facilitates the surgical
treatment of patients, this paper aims to describe endoscopic inter-
laminar surgery guided by a portable ultrasound device.

METHODS

In this work, we used a Mobissom MDUO Model M3D-Convex
wireless portable ultrasound device at a frequency of 5 Mhz. The
patient is placed in a prone position on cushions at the lower abdo-
men level to flex the lumbar spine and improve the operative field.

A count of the transverse processes is performed by the cross-view
method. The transducer is positioned close to the posterosuperior
iliac spine, where a sacral view is observed with the medial ridge
in the midline. Then, the count is conducted in a cephalic direction
while observing the intrathecal space.

By moving the transducer cranially and laterally, the transverse
interlaminar view is observed (Figure 1). The probe is rotated to
obtain the sagittal view. Then a third count is performed until the
desired interlaminar space is reached and a Kelly forceps is placed
just below the probe as skin marking.

By keeping the transducer at the same level and inclining it
medially, the paramedian sagittal oblique view is achieved through
the interlaminar window, making it possible to observe the intrathecal
space between the laminae (Figure 2). Deep within this space a
dense hyperechoic acoustic shadow called the anterior complex,
formed by the posterior cortex of the medulla, the posterior longitu-
dinal ligament, and the anterior dura mater, is located. Subsequently,
a skin incision is made with a cold scalpel and the surgical access
route is created with the endoscopic dilator.

DISCUSSION

The technique using portable ultrasound to delineate the access
route in endoscopic spine surgery is convenient, radiation-free, and
allows the acquisition of images in real time.”® There are studies
demonstrating the use of traditional, complex, and rigid ultrasound
devices complementary to radiography in guiding posterolateral

Anterior Complex

ITS
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Figure 1. Transverse US view.
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Figure 2. Parasagittal plane oblique US view.

transforaminal puncture and endoscopic lumbar discectomy, with
differences of less than 5mm in the puncture site between the me-
thods evaluated.®'® This shows that the effectiveness of the US is
close to the methods considered the gold standard.

We emphasize that several factors can alter the image acquisi-
tion process, such as obesity, muscle atrophy, or calcifications that
cause high attenuation and confuse the reference points.'®

Furthermore, the physician’s ability is fundamental, and that is
why the US must be performed by a professional experienced in
interventional ultrasound focused on the musculoskeletal system in
endoscopic spine procedures. '

We emphasize that there are significant acoustic losses due to
the complete reflection from the cortical bone, making it difficult to
observe internal structures of the bone tissue.®

The ultrasound manipulation must be gentle but consistent, wi-
thout deforming the adipose tissue. This technique allows surgeons
to observe the distance to the foramen during puncture, providing
more precise control near the nerve root.'>'3

At the beginning stages of the endoscopic interlaminar spine
surgery guided by portable ultrasound learning curve, the surgeon
may use radiography to verify the accuracy of site delimitation by
the new technique. However, as the surgeon’s skill and experien-
ce using spinal ultrasound improve, radiography may not be used
anymore.

We believe that as technology develops, radiation exposure
during surgery will be avoided entirely by using new methods, and
in this field, ultrasound has promising results.

CONCLUSION

The new technique using a portable ultrasound device as an
imaging tool, not yet described in the literature for minimally invasive
surgeries, can be used to delimit the interlaminar space via transverse
and sagittal view techniques, reducing the patient’s radiation exposure.
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