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Historia da Neuroendoscopia

Neuroendoscopy history

Alicia Del Carmen Becerra Romero’
Carlos Eduardo da Silva®
Paulo Henrique Pires de Aguiar’

RESUMO

A historia da endoscopia e sua crescente difusdo na prdtica
neurocirirgica € resultado da cooperagdo entre medicina e
tecnologia. A literatura sobre a historia da neuroendoscopia
e também da historia do estudo das cavidades ventriculares
no Brasil é revisada. Os grandes problemas relacionados a
tecnologia disponivel aos pioneiros da endoscopia eram a ilu-
minag¢do e magnificacdo deficientes. Durante a década de 60,
avangos tecnoldgicos contribuiram para a moderna neuroen-
doscopia, tais como, novo tipo de lente, inven¢do do Charged-
Coupled Device e a fibra optica. No futuro espera-se que com
a invengdo de novas tecnologias, outras melhorias neste cam-
po possam ser alcancadas.

Palavras-chave: historia da medicina; neuroendoscopia/
historia; ventriculostomia.

ABSTRACT

The history of endoscopy and its growing diffusion in the neu-
rosurgical practice is the result of the cooperation between
medicine and technology. The literature on the history of neu-
roendoscopy and also the history of the study of ventricular
cavities in Brazil is revised. The great problems related to the
technology available to the forerunners of endoscopy were de-
ficient illumination and magnification. During the 60’s, tech-
nological advances such as a new type of lens, the invention of
the Charged-Coupled Device and the optical fiber contributed
to modern neuroendoscopy. The invention of future new tech-
nologies will make significant improvements in this field.

Keywords: neuroendoscopy history; history of medicine; ven-
triculostomy.

INTRODUCAO

A histéria da endoscopia e sua crescente difusdo na pratica
neurocirtrgica € resultado da cooperacio entre medicina e tec-
nologia®. Leonardo da Vinci (1452-1519) fez diversas contri-
buicdes a muitas dreas da ciéncia, tecnologia e arte. Realizou
trabalhos em neuroanatomia segundo a tradi¢do medieval em
relacionar a estrutura cerebral com a fungdo mental. Denomi-
nou imprensiva aos ventriculos laterais, senso comune corres-
pondia ao local da alma (terceiro ventriculo) e memoria ao
quarto ventriculo®. A primeira descri¢io de hidrocefalia como
dilatacdo dos ventriculos cerebrais foi realizada por Andreas
Vesalius no século XVI, época em que foi necessario modificar
completamente o conceito de hidrocefalia da antiguidade'*. Os
esforcos para visualizar estruturas anatdomicas sdo tdo antigos
como a civilizagdo. Na antiguidade, no Talmude Babil6nico
(Tratado Niddah, folha 656) é citado um aparelho, o Sipho-
pherot (sifdo), fabricado de chumbo e com ponta curva que
era utilizado para explorar o utero'?. Tulio Caessare Aranzi em
1587 descreveu na sua obra “Tumores Praeter Naturam”, o que
seria a primeira luz endoscdpica: uma camara escura, formada
por uma garrafa esférica com agua que projetava a luz até a
estrutura a ser estudada'>. Porém, o conceito de visualizagdo
através de uma pequena ferida ou orificio natural para obter
uma visdo interior da fisiologia humana foi criado por Phili-
ppe Bozzini (1773-1809), jovem médico alemao em 1805%"'.
Ele criou o primeiro endoscépio, um instrumento que usava
luz de vela e espelho concavo para inspecdo da bexiga e reto.
Em 1845 Desormeaux, urologista francés, introduziu o termo
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endoscopia® e, em 1879, Max Nitze em Viena descreveu o pri-
meiro sistema endoscdpico que continha uma série de lentes'.
A introducdo de lampada de luz incandescente foi realizada
por Edison em 1879%.

A neuroendoscopia foi iniciada e desenvolvida no inicio do sé-
culo XX. Em 1910, Victor Darwin L’Espinasse, urologista de
Chicago, usou um cistoscépio para realizar a primeira endosco-
pia ventricular a ser relatada. Sua intencdo era explorar os ven-
triculos laterais e coagular o plexo coridideo para o tratamento
da hidrocefalia. Dois pacientes foram submetidos ao procedi-
mento, sendo que um morreu durante a cirurgia®>?>!!. De forma
semelhante em 1918, Walter Dandy (1886-1946) usou um es-
péculo nasal para inspecionar os ventriculos®. A cirurgia con-
sistia na tentativa de retirada do plexo coréide sob visualizagdo
direta com a utilizagdo de um espelho como fonte de luz. Em
1922, Dandy realizou essa cirurgia com endoscépio, de forma
mal sucedida, relatando-a no Boletim do Johns Hopkins Hos-
pital’, motivo pelo qual o autor é aceito como o pai da neuro-
endoscopia®. Manuel Balado , em trabalho original publicado
no “Miinchener Medizinische Wochenschirift” de 4 de junho
de 1920 , atribui a Payr ter mencionado instrumentacio e téc-
nicas na encefaloscopia, um estudo fisiopatolégico do liqui-
do cefalorquidiano e dos plexos cordides, no protocolo oficial
da Associacdo Médica de Leipzig!?, correspondente a sessdo
de 25 de novembro de 1919. Em 1923, Temple Fay e Francis
Grant fotografaram em preto e branco o interior dos ventricu-
los de uma crianga hidrocefélica®. Também em 1923, William
Mixter do Massachusetts General Hospital relatou a primeira
terceiro ventriculostomia bem-sucedida para tratamento do hi-
drocéfalo ndo comunicante em lactente de 9 meses. Logo ap6s
o procedimento, injetou tinta no ventriculo lateral do paciente
e recuperou-a na regido lombar , comprovando a permeabilida-
de da ventriculostomia e o éxito do procedimento®. Contudo,
este procedimento ndo se tornou amplamente utilizado devi-
do a pobre iluminacdo do endoscépio. Em 1926 Baird inventa
a televisdo®, o que possibilitou a transferéncia de tecnologia
para a técnica endoscépica. Em 1934 Tracy J. Putnam descre-
veu a cauterizacdo do plexo cordide com endosc6pio®. Em
1935 Scarff relatou resultados iniciais com uso de endosc6pio
equipado com eletrodo para cauterizacdo, sistema de irrigagdo
e instrumento mével que foi utilizado para cauterizar o plexo
cordide, bem como perfurar o assoalho do terceiro ventricu-
10%. Durante este periodo, a endoscopia tinha uma inaceitdvel
taxa de mortalidade de 30%, causada por complicacdes como
hemorragia®'. Alguns autores argumentam que essas tentativas
iniciais como fenestracdo ventriculoscopica tinham menos su-
cesso, pois falhavam em identificar a posi¢do de importantes
estruturas extraependimarias®'.

A tecnologia disponivel aos pioneiros da endoscopia era pri-
mitiva para esse propésito: ilumina¢do e magnificagdo eram
os grandes problemas®*¥. Durante a década de 60, cientistas
fizeram avangos tecnoldgicos importantes que contribuiram
para a moderna neuroendoscopia'®: 1) Novo tipo de lente: em
1966 Hopkins e Storz desenvolveram um endoscépio rigido
que usava lentes SELFOC*. Elas usam um indice de refra-
¢do que varia com dimensdo radial das lentes; 2) Invencdo de
CCD (“charged-coupled device”)*: em 1969, George Smith e
Willard Boyle inventaram os primeiros CCDs no Bell Labora-
tories. CCD € um aparelho, usualmente um “chip” de silicone
que é capaz de converter dados 6pticos em corrente elétrica. E
ideal para uso em ambientes de pouca luz e foi prontamente
incorporado ao sistema endoscopico, resultando na melhora da
qualidade de imagens transmitidas e diminui¢do de tamanho
dos endoscopios; 3) Fibra 6ptica®: foi primeiramente usada na
década de 50 e 60, porém foi patenteada por John Logie Baird
em 1926°. Permite que a fonte de luz seja separada do resto
do endoscépio. Décadas apds, a terceiro ventriculostomia foi
reintroduzida na neurocirurgia por Guiot em 1963'. Em 1973
Fukushima introduz o neurofibroscépio’. Griffith, em 1977,
utilizou o endoscépio de Hopkins para realizar a ressecgio
do plexo coridideo, inventando o termo endoneurocirurgial®.
Vries, em 1978, descreveu sua experiéncia no tratamento de
cinco pacientes com hidrocefalia, nos quais a terceiro-ventri-
culostomia endoscépica foi realizada, usando um endoscopio
de fibra 6ptica®. Em 1980, Hoffman descreveu sua experiéncia
de terceiro ventriculostomia esterotdctica e revisou 797 casos
da literatura: 569 foram tratados com craniotomia e 228 casos
com técnica percutdnea, na maioria por método esterotixico.
Ele concluiu que a terceiro-ventriculostomia estereotactica
era menos invasiva e mais eficaz para tratar a hidrocefalia ndo
comunicante's. Em 1990 Jones e colaboradores® descreveram
terceiro-ventriculostomia em 24 pacientes com vdrias formas
de hidrocefalia, com taxa de sucesso de 50%. Também em
1990, Fitzpatrick e Wickham propuseram o termo “Cirurgia
minimamente invasiva” para procedimentos endoscépicos e,
em 1992, Hellwig e Bauer criaram a terminologia “Neuroci-
rurgia minimamente invasiva”'’. Os mesmos autores redefini-
ram o conceito em 1994 inventando o termo “Neurocirurgia
endoscdpica minimamente invasiva”, referindo-se a interven-
¢des neurocirdrgicas nas quais aberturas amplas dos espagos
intracranianos ou espinhais, com o uso do endoscépio, podem
ser evitados®. Em 1996 Rieger et al descrevem fenestragoes en-
doscopicas do assoalho do terceiro ventriculo guiadas por ul-
trassom?. Em 1998, Rhode et al relata a experiéncia inicial do
uso combinado de navegacdo estereotdctica sem arco e neuro-
endoscopia*’. Em 2001 é criado o “International Study Group
of Neuroendoscopy” (ISGNE) em Kobe, Japao, que mais tarde
recebe o nome de “The International Federation of Neuroen-
doscopy” (IFNE)*.

Romero ADCB, Silva CE, Aguiar PHP - Histéria da Neuroendoscopia

J Bras Neurocirurg 21 (2): 76-79, 2010



78

J B N c Brazilian Journal of Neurosurgery

Jornal Brasileiro de Neurocirurgia

Original

HISTORIA SOBRE O ESTUDO DAS CAVIDADES
VENTRICULARES NO BRASIL

No dia 14 de fevereiro de 1924 foi realizada por Augusto
Brandao Filho e pelo radiologista Manoel de Abreu a primeira
ventriculografia no Brasil's. O primeiro trabalho sobre ven-
triculografia no Brasil foi publicado no Boletim da Socieda-
de de Medicina e Cirurgia de Sdo Paulo e pertence a Alfredo
Monteiro em 1929'S. Em 1931 Dr. Miguel Leuzzi escreveu a
tese intitulada: “A ventriculografia”, tratado com seis observa-
coes de ventriculografia, defendida na Faculdade Nacional de
Medicina do Rio de Janeiro, hoje Faculdade de Medicina da
Universidade Federal do Rio de Janeiro's. Em 1938 Dr. Ely-
seu Paglioli fez concurso para catedra de Clinica Propedéutica
Cirtirgica e apresentou a tese: “Ventriculografia”, com prefa-
cio do neurocirurgiéo francés De Martel'®. Ronaldo Tenuto em
1954 conquista o titulo de doutor pela Universidade de Sdo
Paulo defendendo a tese “lodoventriculografia: aplicagdes ao
diagnéstico das afecgdes cirdrgicas da regido do terceiro ven-
triculo e da fossa posterior”!S. Forjaz, Martely e Latuf em 1968
descrevem nova técnica de ventriculostomia hipotalamica per-
cutdnea com o uso concomitante de um cateter de latex com
multiplos furos’. Esta técnica foi utilizada em 15 pacientes,
havendo um controle da hipertensdo intracraniana em 12 deles.
Castro et al relatam em 1991 pela primeira vez no Brasil, o
uso de terceiro ventriculostomia endoscépica em oito pacientes
para tratamento da hidrocefalia®. Zymberg e Cavalheiro des-
crevem as principais indicacdes do uso da neuroendoscopia
cerebral, ressaltando o equipamento necessdario e o histérico da
neuroendoscopia®. Azevedo Filho et al em 1998 publicam uma
andlise critica sobre a terceiro ventriculostomia endoscépica’.

CoNCLUSAO

Pode-se concluir, a partir da histéria, que a neuroendoscopia
teve influéncia direta dos avangos da tecnologia aplicados nes-
te campo. Assim espera-se que, com a invenc¢do de novas tec-
nologias, novas melhorias possam ser adicionadas a esta técni-
ca jd tdo sofisticada.
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Implementando o Treinamento da Técnica “Free-Hand” para Instrumentacdo

com Parafusos Pediculares na Residéncia de Neurocirurgia
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ABSTRACT

Introduction: The anatomical studies conducted in recent de-
cades made possible the emergence of “free-hand” technique
for pedicle screw instrumentation of the thoracic-lumbar spine
based solely on anatomical parameters. However, the potential
risks associated with such technique revealed the immediate
need to create educational models for surgical training. Me-
thods: After an interdisciplinary partnership, two anatomic
specimens were submitted to instrumentation of the thoraco-
lumbar spine. In the sequence they were submitted to fine-slice
CT-scan, and, finally, to the decompression of the lumbar spi-
nal canal in order to verify the accuracy pedicle screw place-
ment both on the anatomical and radiological level. Results:
Overall, 28 intact vertebral bodies were instrumented (T5-S1)
in two specimens (a total amount of 62 pedicle screws). Ove-
rall, there were only four critical perforations. Considering the
accuracy rates for each specimen separately, the number of
violations decreased from the first (32% of misplaced screws)
to the second instrumented specimens (25%). A more surpri-
sing learning curve was noted when considering the lower
thoracic spine separately (37,5% versus 12,5%). Conclusions:
The authors demonstrate that incorporating the training of pe-
dicle screw instrumentation in routine neurosurgical residency
is a cost-effective educational method, which enables young
neurosurgeons to practice these skills in the laboratory before
proceeding to the operating room.

Keywords: pedicle screws, free-hands technique, medical resi-
dency, thoracolumbar spine, surgical arthrodesis.

RESUMO

Introducdo: Os estudos anatomicos realizados nas ultimas
décadas possibilitaram a emergéncia da técnica “Free-hand”
para instrumentagcdo da coluna toraco-lombar baseada ex-
clusivamente em pardmetros anatomicos. Entretanto, os ris-
cos potenciais a ela associados levaram a necessidade de
criacdo de modelos educacionais para o treinamento ciriir-
gico. Métodos: Apos parceria multidisciplinar, foi realizada
a instrumentacdo de dois espécimens cadavéricos, os quais
foram, na sequencia, submetidos a Tomografia Computado-
rizada com cortex finos e posteriormente a descompressdo do
canal lombar para verificacdo da real posi¢dao dos parafusos
pediculares tanto ao nivel radiologico quanto anatémico. Re-
sultados: Foram instrumentados ao total 28 niveis (T5-S1),
totalizando 62 parafusos pediculares. Ao final, verificaram-se
somente 4 violagoes criticas. O niimero de violacdes diminuiu
de 32% para 25% do primeiro para o segundo especimen.
Uma curva de aprendizado mais acentuada pode ser obser-
vada considerando-se isoladamente a coluna tordcica baixa
(37,5% versus 12,5%). Conclusées: Os autores demonstraram
que a incorporagdo do treinamento de instrumentacgdo da co-
luna toraco-lombar com parafusos pediculares no programa
de residéncia médica é um método educacional com uma oti-
ma relacdo custo-beneficio, o qual possibilita que neurocirur-
gides em treinamento desenvolvam suas habilidades antes de
exercé-las na prdtica cirvrgica.

Palavras-chave: Parafusos pediculares, coluna téraco-lom-
bar, residéncia médica, artrodese cirirgica.
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INTRODUCTION

The use of pedicle screw instrumentation in the spine has evol-
ved over the last two decades'®. Although the use of pedicle
screws have been initiated in the lumbar spine’, as surgeons
have become more comfortable with the complex anatomy re-
quired for accurate screw placement, the use of pedicle instru-
mentation has evolved to include their use in the thoracolum-
bar to a varied range of spinal pathologies, such as traumatic,

degenerative, oncologic, as well as deformity correction.> % 1>
13, 14

During the last years, several anatomic studies have been per-
formed in order to detail the complex morphometry and three-
dimensional anatomy of thoracolumbar pedicles.* ®7

Besides, the already known improvement in accuracy of pe-
dicle screw placement through “Free-hand” technique with
training' has created the necessity of proper anatomic models
for surgical practice, as well as objective forms of assessment
of the accuracy of the final obtained results. The creation of
such simulative scenarios for surgical practicing are crucially
important, and the implementation of this training on neurosur-
gical residency requires multidisciplinary partnerships among
educators, anatomy and radiology departments, as well as tech-
nical support from spine surgery companies.

MATHERIAL AND METHODS

After an interdisciplinary partnership between “Instituto de
Neurologia de Curitiba” (INC Neurosurgical Residency Pro-
gram), the Anatomy Department of “Universidade Federal do
Parana” Medical School and the Radiology Department of
“Centro de Diagnéstico por Imagens” — CETAC, a pilot study
was conducted in order to test the feasibility of a Training Mo-
del of “Free-hand” Thoracolumbar Pedicle Screw Placement
Before the laboratory training an introductory teaching session
about the technical matherial (Click X), as well as the proper
technique for its correct use was provided by Synthes — Spine
surgery. After that, the placement of pedicle screws was practi-
ced in an artificial bone model of the thoracolumbar spine (Fig.
1). Following that, two 70-year-old formalin-fixed cadaveric
specimens, provided by the Anatomy Department, were pre-
pared for the beginning of the surgical training. After a dorsal
midline incision and dissection, the anatomic structures of the
thoracolumbar spine were identified. (Fig. 2) At this time, the
neurosurgical resident, inexperienced in pedicle screw place-
ment, performed instrumentation of the thoracolumbar spines
(from T5 to sacrum) bilaterally according to surface landmarks

reported in the literature. Internal pedicle palpations by ball tip
and gearshift probe, as well as tapping were utilized in order
to verify the presence of possible pedicle violations. Based on
the perception of the pedicle’s integrity and size, the subjective
safety of screw placement was evaluated and recorded in the
respective specimen’s chart for each correspondent level. Ins-
trumentation began at the S1 vertebral body, and sequentially
advanced to more cephalad levels. Once the pedicle screw pla-
cement was finished, the resident performed the connection of
the whole system (rods, 3D heads and locking caps) (Fig. 3)

Figure1. The placement of pedicle screws as well as the technique for perfora-
tion, screw progression and rods connections were performed in an artificial bone
model of the spine before laboratory training and after an introductory teaching
session.

Figure 2. Photographs of the two specimens after posterior midline incision,
dissection of the paravertebral musculature and exposition of the posterior bony
landmarks.
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Figure 3: Photographs after placement of the pedicular screws, rods, 3D heads
and final locking-caps.

The accuracy of the gearshift probe and tap, screw placement,
as well as perceived pedicle wall violations, were further criti-
cally analyzed. For this purpose, the anatomic specimens were
submitted to fine-slice computed tomography in order to eva-
luate the positioning of the screws inside the pedicles as well
as its relation to adjacent anatomic structures, such as vertebral
bodies, nerve root and vascular structures. Pedicle violations
were classified in medial, lateral, inferior, superior or anterior.
In the case of pedicle violation, the presence or absence of con-
tact with critical structures (such as emerging nerve roots, aor-
ta, and esophagus) were also documented. Screws that violated
the pedicular cortex were then graded with respect to degree
of cortical perforation and angle of trajectory, by means of a
grading system recently proposed in the literature. (Fig. 4)

Figure 4: Axial fine-slice CT-scan illustrating the proposed Classification of
Pedicle Screw Violations:

A: Grade |: these are not true violations once the screw replaces the pedicular
cortex without extending beyond it.

B: Grade II: the pedicle screw extends less than 2mm beyond the pedicle cortex
C: Grade lII: the pedicle screw extends more than 2 mm outside of the cortical margin.
D: False Grade lIl violations: Intentional lateral violation of the pedicle in the thoracic
spine, with the screw entering through the costovertebral joint (a standard maneuver
for thoracic screw placement in the presence of pedicles of small diameters).

E: True Grade Il lateral violations.

F: lllustration of a pedicle screw considered to be in the ideal position.

Finally, the anatomic specimens were submitted to thoracolum-
bar decompression of spinal canal, with exposition of adjacent
emergent nerve roots, in order to verify the same aforementio-
ned factors not only at the radiologic, but also at the anatomic
level. (Fig. 5) The presence or absence of dural/root sleeve le-
sion was also recorded in those cases of pedicle violation.

Classification of Pedicle
Gradell  Grade I

= 2mm oortex)

Grade |

{replace pedide corte) (> Imm corte)

ral Unintentioral Lateral

Spina Rupture

VWell-Positioned Screw

FALSE Grade I “TRLE Grade BN

R Ei_J F,f""‘:

Figure 5. Photograph after decompression of the thoracolumbar spinal canal

with exposition of adjacent emergent nerve roots, which enabled to verify possible
violations of the pedicle screws as well as its relations with adjacent structures and
emergent spinal roots.

During each step of the procedures an extensive photographic
documentation was performed. The results of both anatomic
dissection and imaging scans were compared with personal
charts and the current medical literature. Conclusions regar-
ding the learning curve and factors which were perceived to
influence accuracy improvement, as well as practical recom-
mendations, were delineated.
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RESULTS

Overall, 28 intact vertebral bodies were instrumented (T5-S1)
in two specimens. A total amount of 62 pedicle screws were
placed. This sum results from the fact that the levels L3-L5
in one specimen received two screws in each pedicle. In this
specimen, at the time of first screw placement, both palpation
and tapping failed to demonstrate pedicle integrity in several
directions, not being, according to the resident, to ascertain that
the screws were within the pedicle. The presence of diffuse
arthrosis with fusion of “pars articularis” from several levels,
forming a unique bone plaque (Fig.6a), also made the identi-
fication of surface landmarks more difficult. For documenta-
tion of the initial screws real positions (Fig. 6b) , the resident
was oriented to leave them in their first places and a new trial
was attempted with performance of new perforations sites,
followed by palpation with ball tip probe and tapping. After
ascertaining the integrity of the pedicles, the placement of the
definitive pedicle screws was performed.

Figure 6. A) It is visible that the confluence of “pars articularis” from several
levels forms a unique bone plague (highlighted in blue) which made the identi-
fication of surface bony landmarks difficult at the first attempt in this specimen.
Because of that, it was made another trial on these levels; B) 3D reconstruction
demonstrating double screws in L3, L4 and L5

There were 47 of the 62 screws placed correctly. (Fig. 11) (an
overall error rate of 29%). Excluding Grade I pedicle screws
(not considered in the literature to be true violations), the ove-
rall error rate decreased to 22,5%. From the 14 true violations,
14% were grade II, 14% were anterior non-critical and 71%
were grade III violations.

A detailed description of the pedicle violations in each speci-
men (CT-three dimensional reconstruction for each specimen)
is shown in fig. 7. Overall, there were only four critical perfora-
tions having important contact with vital structures (1 anterior
perforation at the S1 level touching the posterior wall of the
bowel, 2 medial perforations at T6 and T7 levels touching the
dural sac and 1 anterior perforation at T5 in which the screw
touched the posterior wall of aorta. (Fig. 9) Interestingly three
from the 4 mentioned perforations (75%) occurred during pe-
dicle screw placement in the first specimen.

Figure 7. A detailed description of pedicle violations in each specimen is provi-
ded. The images are three-dimensional CT reconstruction of the pedicle screws
in each specimen. Successful perforations are assigned in green and in the case
of violations, their directions are classified in superior (SUP), inferior (INF), medial
(MED), lateral (LAT) or anterior (ANT).

SPECIMEM |
[ -

e

Figure 8. CT scan axial slices of the only 4 critical perforations occurred in the se-
ries: A) Critical medial violations at T6; B) Critical anterior violation in T5; C) Critical
lateral violation at T7 . D) Critical anterior violation in the lumbosacral region.

Figure 9. Detailed overview of the number of violations versus their respective
spinal levels.

Number of Violations Versus Spinal Level A detailed overview about
the number of violations versus spinal levels is presented (Fig. 9).
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1) Middle Thoracic Spine (T5-T8)

From the 18 violations, 6 (33%) occurred in the middle thora-
cic spine. They were commonly complex violations (involving
more than 1 direction of the pedicle), a fact already well docu-
mented both in anatomic and surgical literature and which is
attributed to the small diameter of the pedicles at these levels.
These violations more commonly involved rupture in the infe-
rior direction (4 cases — 60%), lateral direction (2 cases - 20%)
and medial direction (2 cases - 20%). Anterior violation occur-
red in only one case (16%).

In relation to the degree of violation, 50% of them (3 cases)
were grade III, 16% (1 case) were grade II, 16% (1 case) were
grade I and 16% (1 case) were non-critical anterior violations.

2) Lower Thoracic Spine (T9-T12)

From the 18 violations, 4 (22%) occurred in the lower thoracic
spine. Complex violations were less common at this level (ac-
counting for only 25% of all the violations at this level) when
compared with the middle thoracic spine (in which 60% of the
violations involved more than one direction). These violations
involved inferior direction in 3 cases (75%) and lateral and an-
terior direction in 1 case each (25%). One example of violation
involving inferior direction is shown by Figure 12. In relation
to the degree of violation, 50% of them (2 cases) were grade
III, 25% (1 case) were grade I, and 25% (1 case) were non-
critical anterior violations.

3) Upper Lumbar Spine (L1-L3)

The upper lumbar spine was the spine segment least involved
in pedicle violations. From the 18 pedicle violations, only 3
(16%) occurred in this region. They were all simple violations
(involving only one direction — 1 in the lateral direction (33%)
and two in the inferior direction (66%).

In relation to the degree of violation, 66% of them (2 cases)
were grade III and 34% (1 case) were grade I. There was no
Grade II or anterior violations at this level.

4) Lower Lumbar Spine (L4-S1)

The lower lumbar spine was one of the spinal level most in-
volved in pedicle violations (5 cases - 29% of all violations),
along with the middle thoracic spine (6 cases — 35% of all vio-
lations). Violations in the lower lumbar spine, similarly to the
upper lumbar spine were all simple (involving only one direc-
tion). This fact is attributed to the large size of pedicle diameter
of the lumbar spine. These violations occurred most commonly
in the inferior direction (3 cases — 71% of the cases), followed
by the anterior and lateral (each one with 1 case or 14%). In
relation to the degree of violation, 60% of them (3 cases) were
grade III, 20% (1 case) were grade I, and 20% (1 case) were
non-critical anterior violations.

Pedicle Violations
Mumber of
Cases (%)

LEVELS

Middle Thoracic

Spine (T5-TB) 6 (33%)

Lower Thoracic

4 (22%)
Spine (T9-TI2)

Upper Lumbar

3 (16%)
spine (L1-L3)

Lumbossacral

Spine (L4-51) 5 (29%)

TOTAL: |8 viclations

Figure 10. A) Dissection photograph demonstrating the correct positioning of
screw completely within the pedicle, superolaterally to the emergent spinal root;
B) Entry points for pedicle screw placement in lumbosacral spine; C) Three-
dimensional bone CT-scan reconstruction demonstrating the correct positioning
of the pedicle screws in the lumbar spine; D) Superficial landmarks for placement
of pedicular screw through the “Free-Hand” Technique in the thoracic spine.

Figure 11. The image demonstrates the inferior direction of the left T10 pedicle
screw by: A) Lateral X-ray; B) CT coronal section; C) 3-D reconstruction D)
Anatomic microscopic vision demonstrating contact but no apparent injury of the
emergent root at this level.
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Figure 12. The image demonstrates the inferior direction of the left T10 pedicle
screw by: A) Lateral X-ray; B) CT coronal section; C) 3-D reconstruction D)
Anatomic microscopic vision demonstrating contact but no apparent injury of the
emergent root at this level.

IDIscUSSION

PEDICLE VIOLATIONS

Pedicle screw placement in the thoracic spine presents a unique
challenge. Unlike the lumbar pedicle, there is little room for
error in the small and three- dimensionally complex thoracic
pedicles. Medial errors are less forgiving in the thoracic spine
because there is less mobility of the spinal cord at this level
in comparison to the nerve roots in the cauda equina. Lateral
perforations of the pedicular cortex are potential threats to the
pleural cavity, great vessels and esophagus, mainly in upper
and middle thoracic levels. In our series, there was only one
critical anterior violation in the thoracic spine, in which the pe-
dicle screw contacted the posterior wall of the aorta. (Fig. 8b)

The panorama radically changes when moving caudally from
the thoracic to the thoracolumbar junction and lumbosacral
spine. In a series which evaluated the rates of medial viola-
tion of the screws in the thoracolumbar transition, only patients
with violations of more than 6mm presented neurological defi-
cits, suggesting that, between T10 and L4 exist a “safety zone”
which tolerates medial violations up to 4mm. This is attributed
to the larger diameter of the pedicle at this region as well as
larger diameter of the spinal canal®. In our study, there were

no medial violations in this region. As already mentioned, the
incidence of pedicle violation reported in the literature seems
to correlate inversely with the size of the pedicle®. In morpho-
metric studies, the transverse diameter of the pedicle dimini-
shes from T1 in caudal direction, presenting the lower value
at in the middle thoracic region (T6 and T7). This was exactly
the region with the highest number of pedicle violations in our
study. From T8 to L5 the pedicle diameter grows progressively
and the rates of pedicle violation diminishes accordingly.®’

Anterior violations in the lumbar spine are much less dangerous
since abdominal viscerae are usually not fixed to the anterior
longitudinal ligament, except in lumbosacral transition. In our
series there was only one critical anterior violation in the lumbo-
sacral region — in such case the pedicle screw touched the poste-
rior wall of the rectum, without perforating it. (Fig. 8c).

SURGICAL TRAINING

It is known that good laboratory simulations should not only
allow the resident to practice specific tasks, but also involve a
degree of decision-making. In fact, a competency-based pro-
gram, which engages the learner in an environment resembling
the eventual clinical situation, is becoming a recognized stan-
dard of education in several surgical specialties.!® > The ability
to accurately detect, through pedicle probing, the presence of
a pedicle violation and its exact direction is known to be a le-
arned skill, which improves with repetition and experience.'>"!

Worthy of remark is the fact that, in our series 61% (11 of 18)
of the overall violations occurred in the first specimen and that
the number of true violations (grade II and III) decreased signi-
ficantly (50% from the first to the second specimen) suggesting
a learning curve with fast improvement in accuracy rates even
when comparing only two specimens.

When considering the accuracy rates for each specimen sepa-
rately, the number of violations decreased from the first (11/34
— 32% of misplaced screws) to the second instrumented spe-
cimens (7/28 — 25% of misplaced screws). A more surprising
learning curve was noted when considering the lower thora-
cic spine separately - 37,5% of misplaced screws in the first
patient versus 12,5% in the second patient. Moreover, when
considering the lumbosacral spine alone, not only the number
of violations decreased from the first specimen (overall error
rate of 50% - 5/10) to the second specimen (overall error rate
of 33%) but also the rates of critical violations (grade II and
IIT) decreased considerably (50% of the violations in the first
specimen were critical in comparison to only 16% in the se-
cond). In fact, the only critical violation in the lumbar spine in
the second patient occurred in the lateral direction, which, in
a real scenario, would not lead to any further consequence in
terms of morbidity.
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LEARNING POINTS:

Some useful points learned during the critical self-evaluation
process involved in the surgical training, and which may help
novice training surgeons to maximize their improvement along
the learning curve, are highlighted in the sequence:

1) Using repetitive pedicle tactile feedback and pedicle pro-
bing seemed to be quicker and more accurate than perforating
the full-length of the pedicle in one unique step using known
angles published in the literature.

2) The contralateral screw was much easier to place because
of the already positioned screw from the opposite side, which
visually oriented the correct entry-point and direction angle.

3) Although the placement in thoracic spine seems to be more
dangerous due to proximity of vital structures, the more cons-
tant angles and parameters from adjacent levels seems so-
mehow to facilitate their placement. However, due to the low
transverse diameter of the pedicle, there must be a high suspi-
cious of pedicle violation, and any doubt about the integrity of
the pedicle shall be seriously considered. In such cases, even a
partial facet joint resection for internal palpation of the medial
limits of the pedicle is an acceptable maneuver.

4) In our study, S1 pedicle screw placement was, in the two
specimens, the most difficult and challenging level due to in-
clination of pedicle screw. It is notorious the underestimation
by novice surgeons of both the caudal angle of the sacrum in
relation to L5 and the medial inclination of the pedicle. The
most common tendency is to place screws straightforward and
upward, incurring in high rates of lateral, anterior and superior
cortical rupture. Medial and inferior ruptures at this level are
almost inexistent due to the aforementioned factors.

5) The effect of formalin on bone makes the differentiation
between the cortical dense bone and medullary soft bone less
perceptible. Probably due to this fact, anterior violations of
vertebral body were a common error in the study, with rates
higher than those reported in the literature dealing with “real-
life surgical scenario” as well as “fresh-frozen anatomic mo-
dels”. Therefore, it is recommended that experienced surgeons
who intend to train with formalin-fixed models, must have a
fine sensibility in order to detect minor anterior ruptures which
would be easily detectable in “real-life” scenario.

6) In the cases of significant arthrosis and facet hypertrophy
(such as observed in the specimen 1 of our study), we have
learned that the most reliable bony structure, mainly for novi-
ce surgeons, is the transverse process of the inferior vertebrae.
The authors emphasize, therefore, the importance of care in
initial dissection, in order to not injury or break this structure.

7) Finally, in those more difficult levels, in which the surgeon
does not feel comfortable for pedicle placement, first decom-
pressing the spinal canal (as indicated in most pathological
cases in which arthrodesis is indicated), and posterior pedicle
screw insertion under direct vision seems to be a rational and
recommended alternative.

CONCLUSIONS

Novice resident surgeons placing thoracolumbar pedicle screws
in cadavers are able to significantly improve their accuracy le-
vels after training, even with a small number of specimens. The
success and failures seems to be progressively incorporated in
personal practice both in the form of consolidation of theo-
retical knowledge about surface landmarks and correct entry
points for each level of the spine and in self-confidence during
screw placement. The ability to early recognize pedicle viola-
tions and its exact direction and to perform a second new per-
foration site also seems to be an ability which is progressively
acquired with experience.

We have also shown that incorporating anatomic training of pe-
dicle screw instrumentation in routine neurosurgical residency
is a cost-effective and valuable method of education, which
enables young neurosurgeons to practice these skills in the la-
boratory before proceeding to the operating room.

The further performance of spinal canal decompression of the
instrumented level and anatomic inspection of each spinal emer-
gent root also seems to be an immeasurably valuable tool in the
critical self-evaluation process. Supervision from experienced
spinal surgeons, during critical steps of the laboratory training,
whenever possible, is also recommended in order to correct ini-
tial mistakes in the pedicle screw placement technique.

Finally, multidisciplinary partnerships among those responsi-
ble for neurosurgical residency education, anatomy and radio-
logy department, as well as support from companies responsi-
ble for spinal surgery are critical steps in order to implement
such training programs in routine neurosurgical residency.

We hope that sharing our successful experience, as well as the
pitfalls and lessons acquired with this initial experience, may
encourage and stimulate other neurosurgical services to imple-
ment in their neurosurgical residence programs, this low-cost,
widely-available and highly-effective model of spine surgery
surgical training of “Free-hand” pedicle screw placement.
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RESUMO

A abordagem endonasal endoscopica é um novo armamen-
tarium cirirgico no tratamento das patologias da base do
crdnio. A abordagem endoscopica trans-esfenoidal extendida
para a fossa anterior da base do crdnio é uma de suas vari-
acoes. Meningeomas do tubérculo da sela sdo lesdes tuinicas
que correspondem a 5 a 10% de todos os meningeomas intra-
cranianos. Eles caracterizam-se por deterioragdo visual pre-
coce. O melhor manejo destes tumores é a ressecgdo cirirgica
radical, que é realizada historicamente mediante craniotomia.
Para pequenos meningeomas do tubérculo selar situados na
linha média a abordagem a abordagem endoscopica trans-es-
fenoidal extendida pode ser indicada. Durante periodo de 30
meses, 10 meningeomas do tubérculo da sela foram operados
por craniotomia fronto-orbital (7 casos) ou pterional (2 casos)
unilateral e um paciente por abordagem trans-esfenoidal en-
doscopica. Nos apresentamos este iiltimo caso e discutimos as
nuances técnicas bem como os fatores envolvidos na selecdo
da melhor abordagem.

Palavras-chave: abordagem trans-esfenoidal extendida, en-
doscopia, base cranio, meningeoma.

ABSTRACT

Endoscopic endonasal approach is a new surgical armamen-
tarium to treat skull base pathologies. The extended transs-
phenoidal endoscopic approach to the anterior cranial base
is one of its variations. Tuberculum sellar meningeomas are
unique lesions corresponding to 5 to 10% of all intracranial
meningeomas. They are characterized to cause precocious
visual deterioration. The best management of these tumors
is surgical radical resection, which is achieved historically
by craniotomy. For small, midline sitting tuberculum sellae
meningeomas, extended transsphenoidal endoscopic approach
is a feasible approach. Over a 30 months period 10 tubercu-
lum sellae meningeoma were operated trough a fronto-orbital
unilateral (7 cases) or pterional (2 cases) craniotomy and one
trough endoscopic endonasal approach. We present this last
case and discuss its technical nuances as well as the factors
involved in selecting the approach.

Keywords: extended transsphenoidal approach, endoscopy,
skull base, meningeoma.
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INTRODUCAO

A abordagem endoscépica endonasal trans-esfenoidal exten-
dida possibilita a exposi¢do da base do cranio desde a fossa
anterior, logo atrds da parede posterior do seio frontal, até a
juncdo cranio-cervical, por uma avenida inferior, ndo havendo
necessidade de craniotomia'®”!>16, Qutras vantagens deste tipo
de abordagem sdo o menor risco de causar lesdes na anatomia
da cavidade nasal, melhor resultado cosmético e melhor visu-
alizagdo das estruturas anatdmicas quando comparadas com a
abordagem trans-esfenoidal convencional.

Meningeomas do tubérculo selar correspondem a 5 a 10% dos
meningeomas intracranianos>*e t€ém como caracteristica clini-
ca principal a perda visual progressiva e assimétrica®®!""!1>17. Q
tratamento ideal destes tumores € a ressecc¢do cirdrgica total, o
que geralmente causa uma melhora visual dramadtica, princi-
palmente quando a deteriora¢do visual encontra-se presente a
menos de um ano** 811317 Dentre as vérias avenidas cirtrgi-
cas utilizadas na remocao destes tumores, com suas vantagens
e desvantagens inerentes, a abordagem endoscépica trans-esfe-
noidal extendida, ap6s o desenvolvimento do retalho pedicula-
do de mucosa do septo nasal para reconstruir a base do cranio,
pode ser uma via segura e eficaz na remocao de meningeomas
do tubérculo selar de pequeno volume e situados na linha mé-
dial,6.7,12,16.

Nossa proposta neste estudo € apresentar os passos da técnica
cirirgica da abordagem endoscopica trans-esfenoidal extendi-
da para aregido da fossa anterior da base do cranio e discutir os
fatores envolvidos na decisdo da melhor abordagem no manejo
dos meningeomas do tubérculo da sela.

MATERIAL E METODOS

De uma série inicial de 12 pacientes com meningeomas do tu-
bérculo da sela avaliados entre janeiro de 2007 e setembro de
2009, sendo dez destes submetidos a resseccio cirtirgica .Em
dois foi contra-indicada a cirurgia devido a elevada idade e alto
risco cirdrgico e por serem achados casuais, com campimetria
normal, sendo proposto seguimento com campimetria € RM
seriadas. Em um dos casos foi utilizada a abordagem endoscé-
pica trans-esfenoidal extendida por ser um tumor de pequeno
volume e localizado na linha média. Os demais tumores foram
abordados todos com craniotomia cranio-orbital direita (7 ca-
sos — cirurgido principal — autor GRI) ou pterional (2 casos —
cirurgido principal - autor ACMA)

A figura 1 ilustra a anatomia da regidio do tubérculo da sela e a
figura 2 ilustra um caso de meningeoma ressecado por aborda-
gem fronto-orbital direita.

Figura 1. Aspectos anatdmicos da regiao do tubérculo selar. A, B e C evidenciam
as relages osseas. D evidencia as relagoes com as estruturas neurovasculares.
1. processo clindide anterior, 2. jugo esfenoidal, 3. sulco quiasmatico, 4. dorso
da sela, 5. assoalho da sela, 6. clivo, 7. seio esfenoidal, 8. seio etmoidal, 9.
Nervo optico direito.

Figura 2. Aspectos cirirgicos da abordagem cranio-orbital para ressecgoa de me-
ningeomas do tubérculo selar. A-D. anatomia cirirgica da abordagem, observando-
se 0 teto da orbita como peca 6ssea separada para posterior reconstrugao. E.
retalho pediculado de galea, F. Craniossintese com miniplacas. G-l. Achados intra-
operatorios.. G. .Coagulagao do suprimento sangiiineo do tumor na base do crénio,
oriundo geralmente das artérias etmoidais. H. Um dos aspectos mais relevantes ¢ a
identificagdo de ambos 0s nervos opticos e inspegdo dos canais opticos a procura
de tumor (temos explorado 0s canais Opticos através da drilagem de seu teto na
maioria dos casos). O nervo olfatdrio é preservado durante todo o procedimento. A
colocagao de cola biologica sobre o bulbo olfatorio apds o nervo ser separado do
sulco colateral € um procedimento que protege 0 nervo durante manobras cirrgi-
cas, evitando sua avulsao ao nivel da lamina cribiforme. I. Aspecto cirurgico apos
ressecgao tumoral, onde se observam os dois nervos opticos, a haste pituitaria e
0S ramos circunferenciais oriundos da artéria basilar. 1. sutura fronto-zigomatica,
2. teto da orbita, 3. musculo temporal, 4. masculo temporal refletido inferiormente,
5. parede superior ¢ lateral da orbita, 6. base anterior do cranio, 7. nervo optico
esquerdo, 8. meningeoma, 9. nervo olfatorio, 10. nervo optico direito, 11. haste
hipofisaria, 12. artérias circunferenciais na fossa posterior apos abertura da mem-
brana de liliquist, 13. .veia silviana superficial.
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CASO ILUSTRATIVO

Paciente feminina de 42 anos com quadro compativel com ce-
faléia tensional foi submetida a tomografia computadorizada
(TC), que evidenciou lesdo expansiva na topografia do tubér-
culo selar compativel com meningeoma. Nao havia hiperosto-
se Ossea da base anterior do cranio. O exame neuroldgico era
normal, bem com a campimetria e a avaliacdo endocrinolégica
. Ressonancia magnética de cranio evidenciou lesdo hipointen-
saem T1 e isointensa em T2 com realce homogéneo apds ad-
ministracdo de gadolineo. A lesdo tinha base ampla na topogra-
fia do tubérculo selar, sendo aventada a hipétese diagnostica de
meningeoma. Dado o pequeno volume tumoral,a normalidade
do exame neurolégico e oftalmolégico, foi proposto a paciente
a abordagem endoscdpica trans-esfenoidal extendida. Tomo-
grafia dos seios da face foi realizada apds decisdo por trata-
mento cirdrgico.

A cirurgia foi realizada com anestesia geral com intubagdo
orotraqueal e o paciente em decubito dorsal. A cabeca foi leve-
mente extendida. Nao foi usado fixador de cranio. Endoscépio
reto de zero grau com 4 mm de didmetro e 18 cm de cum-
primento foi utilizado durante todo o procedimento. O septo
nasal foi infiltrado com solucgdo anestésica com vasocostritor.
Em ambas as narinas as conchas nasal média e superior foram
lateralizadas. A seguir procedeu-se a disseccdo da mucosa do
septo nasal para se obter um retalho de mucosa vascularizada e
com base pediculada. A parede posterior do septo nasal foi res-
secada. O seio esfenoidal foi adentrado através dos dois dstios
esfenoidais localizados em sua parede anterior. Apds remogao
ampla da parede anterior, as estruturas anatdmicas principais
foram visualizadas, tais como o assoalho da sela, o clivus, as
proeminéncias da artéria carétida interna e de ambos os nervos
opticos, o recesso Optico-carotideo e o planum esfenoidal. A
parede posterior do seio esfenoidal ao nivel do assoalho da sela
foi removida. A remocio anterior a este reparo anatdmico evi-
denciou o seio intercavernoso, que foi coagulado e seccionado.
Com pinca do tipo Kerrison de 2 mm, a por¢do dssea da base
do cranio anterior foi ressecada, sendo a dura-mater aberta a
este nivel e o tumor ressecado. Apds ressec¢do tumoral, pode-
se observar o quiasma Optico e artérias adjacentes. O defeito
na base do cranio foi fechado com o retalho pediculado de sep-
to nasal e cola biolégica. A paciente recebeu alta em dois dias
apos realizar TC de controle nas primeira 24 horas, que nao
evidenciou qualquer complicacgdo. A histopatologia evidenciou
meningeoma. A RM trés meses apds a cirurgia evidenciou res-
seccdo tumoral completa (Figuras 3 e 4).

Figura 3. A e B. RM (cortes sagital e coronal em T1 com gadolineo): tumor
extra-axial com impregnagao homogeénea pelo contraste no tubérculo da sela. C
e D. Exame anatomo-patologico (H/E). C — aumento de 40X e D — aumento de
200X) evidenciando meningeoma psamomatoso.

Figura 4. Achados intra-operatorios da ressecgoa de meningeoma do tubérculo
da sela. A. observa-se quiasma optico (seta) apos ressecgao tumoral. B. Parte
final do tumor apos disseccao das estruturas neuro-vasculares. C. Reconstrugao
da base do crénio com tecido cartilaginoso do septo nasal (dupla seta) e retalho
pediculado de mucosa do septo nasal (ponta de seta) para fechar defeito na base
do cranio.

Isolan GR, Antunes ACM, Piltcher O, Aguiar PHP, Aires R, Sodré R, Turchetti S, Arai J, Meister C, Gallucci M - O papel da abordagem
endoscopica trans-esfenoidal extendida no manejo dos meningeomas do tubérculo da sela - Existe alguma indicagao?

J Bras Neurocirurg 21 (2): 88-92, 2010



J B N c Brazilian Journal of Neurosurgery

Jornal Brasileiro de Neurocirurgia

91

Original

DiscussAo

A introdugdo do endoscépio na cirurgia da base do cranio tem
criado novos paradigmas no manejo de tumores localizados
nesta regido'®”1>1%, Data de 1992 a primeira publicagdo sobre
o manejo cirdrgico de adenoma de hipdfise por via endos-
cOpica pura'®. A partir dai o uso desta técnica comecou a ser
disseminada no meio neurocirtrgico, aliado a uma compreen-
sdo aprofundada da anatomia microcirtrgica analisada sob esta
perspectiva>. Conforme foram evoluindo a experiéncia e o
conhecimento da anatomia microcirdrgica sob uma perspectiva
endoscopica, outras regides adjacentes a sela passaram a ser
abordadas por endoscopia, entre elas o tubérculo selar! 671216,

Os meningeomas do tubérculo selar sdo uma entidade patoldgi-
ca tnica. Embora eles tenham sua origem somente 2 cm poste-
rior aos meningeomas da goteira olfatdria, suas caracteristicas
clinicas e seu manejo diferem muito destes. Na classificago
de Cushing os meningeomas do tubérculo selar encontravam-
se no grupo dos “meningeomas supraselares”, que constituia
um grupo heterogéneo de tumores, desde aqueles da asa do
esfendide até os meningeomas do tubérculo selar propriamente
ditos. Al-Mefty*® define os meningeomas do tubérculo selar
como aqueles tumores que se originam do tubérculo da sela,
do sulco quiasmatico, do limbo esfenoidal ou do diafragma da
sela. Estes tumores caracterizam-se por terem uma pequena
base de implantacdo e causar sintomas visuais precocemente.
Cefaléia nao € um achado comum. Muitas vezes, porém, a ce-
faléia cronica do paciente enquadra-se em critérios diagnésti-
cos clinicos de outros transtornos, tais como cefaléia tensional.

O manejo ideal dos meningeomas do tubérculo selar é ressec-
¢do radical do tumor®*!!"1317  que realizada precocemente acar-
reta excelente progndstico visual naqueles pacientes com dete-
rioracdo visual prévia. Dentre as vias de abordagem para estes
tumores pode-se usar a craniotomia frontal direita, a cranioto-
mia fronto-orbital unilateral (que usamos na maioria dos casos
desta série), a craniotomia pterional e a abordagem trans-esfe-
noidal extendida, convencional ou endoscépica. Historicamen-
te, a craniotomia é a abordagem que oferece bons resultados
com baixa morbidade. Baseado nestes aspectos, controvérsias
surgem ao se propor uma via de abordagem transnasal para
o manejo destas lesdes. De acordo com De Divitis et al®’, os
resultados com esta nova técnica devem ser no minimo iguais
aos resultados com a craniotomia para justificar este novo pro-
cedimento.

Ao se propor o procedimento endoscépico devem ser levados
em consideracdo vdrios fatores. O grau de pneumatizacdo do
seio esfenoidal deve ser analisado, pois um seio conchal ou
pré-selar impossibilita a identificacdo dos reparos anatdmicos
da sela e estruturas adjacentes®’. Uma sela pequena ou de ta-
manho normal pode ter as cardtidas intracavernosas proximas
uma da outra, estreitando a via de acesso. O envolvimento das
principais artérias cerebrais pelo tumor aumenta consideravel-
mente o grau de dificuldade de ressec¢ao tumoral, embora ndao
seja uma contra-indica¢do absoluta. Tumores com volumosa

extensdo lateral também representam contra-indicagdo nos
casos nos quais mesmo o endoscépio angulado ndo alcanga a
totalidade do tumor®’.

Um aspecto importante na avaliacdo pré-operatoria dos me-
ningeomas do tubérculo da sela e que pode ter importante re-
percussdo no progndéstico visual destes pacientes é o grau de
invasdo do canal 6ptico. Como a acurdcia da RM ndo ¢é alta
para isso, visto que a invasdo do canal Optico corresponde a
uma fina 1dmina de tumor entre o nervo Optico e as paredes
deste canal em grande parte dos casos, uma exploracdo transo-
peratéria com abertura do ligamento falciforme e drilagem do
teto de ambos os canais 6pticos € uma atitude preconizada por
alguns neurocirurgides® e essa é a nossa conduta. Embora RM
com cortes obliquos para evidenciar melhor o canal 6ptico e a
extensdo tumoral para o seu interior possa ser uma importante
ferramenta na decisdo operatdria de abrir ou ndo o canal 6pti-
co, como ndo existem estudos que validem esta informagao,
temos realizado este procedimento na maioria dos casos opera-
dos por craniotomia.

Partindo-se de um paradigma anatdomico, da mesma maneira,
os canais 6pticos podem ser abordados por uma via inferior.
Conforme evidenciamos nessa série de pacientes com menin-
geomas do tubérculo da sela tratados com craniotomia e no
caso ilustrativo que apresentamos tratado com técnica endos-
coOpica trans-esfenoidal extendida, atualmente reservamos este
ultimo procedimento para pequenos tumores da linha média.
De acordo com Prevedello et al'®, este tipo de lesdo representa
o nivel 4 de complexidade (procedimento intradural) em cirur-
gia da base do cranio endonasal endoscépica de uma classifi-
cacdo com 5 niveis de complexidade.

Recentemente temos abordado por endoscopia pura as lesdes
com nivel menor de complexidade (cirurgia de hipdfise, fis-
tulas liquoricas e afec¢des extradurais), reservando as abor-
dagens laterais e “superiores” para a base do cranio (cranio-
orbito-zigomadtica, petrosectomias) para as lesdes de maior
complexidade.

CoNCLUSAO

Os procedimentos endoscdpicos para a base do cranio sido
uma modalidade de tratamento “minimamente invasiva”’, sem
aumentar a morbidade simplesmente a custa deste conceito.
Abordagem endonasal pode ter alta eficicia para casos selecio-
nados de meningeomas do tubérculo da sela. O neurocirurgido,
no entanto, deve manter em mente ndo ser “especialista” em
uma técnica em detrimento de outra, mas aliar o conhecimento
da microanatomia cirtirgica da regido do tubérculo selar, neste
caso, vista sob diferentes angulos, ao conhecimento da patolo-
gia em si, treinamento em laboratério e acimulo de experién-
cia. Acreditamos que abordagem endoscopica possa ser usada
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para pequenos tumores do tubérculo selar sem extensao lateral
apods a equipe cirtirgica ter experi€nicia prévia em abordagem
endonasal endoscépica para outras patologias, tais como tu-
mores de hipéfise, embora na maioria dos casos indiquemos
a craniotomia.

10.

11.

12.

13.
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Cerebral tumor resection assisted by electromagnetic tracking

frameless stereotactic system

Resseccdo de tumor cerebral por sistema estereotactico eletromagnético sem arco

Eduardo E. Lovo',
Rafael Martinez Cortez!,
Rodolfo Milla Flor’,
Héctor Moreira®.

ABSTRACT

Introduction: Electromagnetic (EM) technology used as
a tracking device in neurosurgery is relatively new and less
common than its optical counterpart: only a few companies
manufacture such devices. The main objective is to describe
the technology that is used in EM tracking (Compass Cygnus),
and its advantages and disadvantages in brain tumor resection
as it is incorporated in a neuro-oncology program. Methods:
We used the Compass Cygnuss-PFS frameless stereotactic sys-
tem which performs EM tracking (EMFSS); we analyzed the
technology used in the system and describe how a procedure
is carried out, signalizing its advantages and disadvantages.
We then report our initial experience in tumor resections us-
ing this technology from august 2008 to january 2009 in the
Neuro-oncology Program of the Hospital de Diagndstico of El
Salvador. Results: The EMFSS operates by using a Flock of
Birds Technology (FOB). Twenty patients were operated on us-
ing the EMFSS: 18 of them harbored a tumor either primary
or secondary in origin. Its precision was considered adequate
in 16 cases (88.8 %) when compared to non-mobile, non-de-
formable structures (cranial base floor, tentorium, falx, etc).
Intraoperative ultrasound in two cases: it was considered in-
adequate due to brain shift/deformation, in two cases (11.1%)
and a re-registration process had to be carried out during sur-
gery. Tumor location was: 5 (27.7%) in non eloquent, 8 (44.4%)
near eloquent, and 5 (27.7%) in eloquent cortex. Volumetric
tumor resection was 87% (40-100%). Five patients (27.7%)
had complications, 4 (80%) of them transient and resolved
during 30 day follow-up. One (5.5%) patient had definite neu-
rological worsening. Thirty day mortality was 0. Preoperative
Karnofsky Physiological Score (KPS) and at discharge and
at one month follow up was 80 (60-90), 80 (60-90) and 80
(60-100) respectively. Conclusions: EM tracking is a reliable
system when its accuracy is tested against non-mobile struc-
tures and ultrasound. It is compact and the “line of sight” does
not have to be taken into consideration. Its big advantages are
“tailored” craniotomy design and spatial orientations in deep
seated tumors, where ultrasound is not efective; its biggest lim-
itation is its incapacity to re-register with anatomical points or
landmarks and image fusion or transition.

Keywords: Frameless neuronavegation, Electromagnetic
navegation, Magnetic field, Brain tumor, Surgery

RESUMO

Introdugdo: Tecnologia eletromagnética usada como siste-
ma de localizacdo em Neurocirurgia é relativamente nova e
menos comum que a correspondente e menos comum forma
optica, sendo poucas as companhias que as manufaturam.O
principal objetivo é descrever a tecnologia usada (Compass
Cygnus),suas vantagens e desvantagens em ressecgoes de tu-
mores cerebrais, quando incorporadas em um programa de
neuro-oncologia. Métodos: Utilizamos o sistema estereotacti-
co Compass Cygnuss-PFS ,que realiza localizacdo eletromag-
nética( EMFSS) ; analisamos a tecnologia usada no sistema
e descrevemos a realizag¢do do procedimento, suas vantagens
e desvantagens.Ainda, relatamos nossa experiéncia inicial
na resseccdo de tumores com esta tecnologia , no periodo de
agosto de 2008 a janeiro de 2009, no programa de neuroonco-
logia do hospital de Diagnostico de El Salvador. Resultados:
O EMFSS opera com a utilizacdo de tecnologia Flock of Birds
(FOB). Vinte pacientes foram operados com esta técnica,sendo
18 portadores de tumores primdrios ou secunddrios: sua pre-
cisdo foi considerada adequada em 16 casos ( 88.8 % ), quando
comparada a estruturas ndo deformdveis e ndo moveis ( base
do cranio, foice e tenda ). Ultrasom transoperatorio foi uti-
lizado em dois casos . Em dois casos o EMFSS foi considerado
inadequado , devido a deformagdo ou desvio cerebral e um
novo registro foi necessdrio durante a cirurgia. A localiza¢do
dos tumores foi 5 em drea ndo elogiiente, 8 em drea proxima
e 5 em cortex elogiiente. A ressec¢do tumoral volumétrica foi
de 87% ( 40- 100 %). Cinco pacientes tiveram complicacdes
( 27.7 % ), sendo quatro delas transitorias e com resolucdo
em trinta dias e um deles com piora neuroldgica definitiva. A
taxa de mortalidade operatoria ( 30 dias ) foi zero. O escore de
Karnofski na internacdo , na alta e no controle em 30 dias foi
80 (60-90), 80 (60-90) e 80 (60-100) respectivamente. Con-
clusions: Localizagdo eletromagnética é um sistema confidvel
quando sua acurdcia é testada contra estruturas ndo-moveis
e pelo ultrasom: é compacta, e sua direcdo e sua grande van-
tagem é permitir um planejamento adequado da craniotomia,
bem comoa orientacdo espacial em tumores profundos, onde o
ultrasom é inefetivo. Sua grande limitacdo é a incapacidade de
fazer corregdo de registros de pontos anatomicos , bem como
fusdo ou transi¢do de imagens.

Palavras-chave: Radiculopatias cervicais. Terapias alternati-
vas. Terapia combinada. Fisioterapia.

1. Neuro-oncology Program, Instituto de Neurociencias del Hospital de Diagndstico de EI Salvador.

2. Radiology. Hospitales de Diagnéstico de El Salvador.
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INTRODUCTION

Frameless Stereotactic Systems (FSS) have demonstrated their
utility in Neurosurgery®*!®!. In Neuro-oncology FSS is useful
as it delivers three dimensional (3D) information of the mag-
nitude and precise localization of the lesions, giving automatic
feedback of 3D orientation at all times of tumor relations with
regards to normal brain tissue. FSS has demonstrated to be use-
ful in low grade glioma tumor resection'®. Low grade tumors in
comparison to their high grade counterparts are more difficult
to be visualized and be distinguished with the “naked eye” or
even when tumor resection is assisted by intraoperative ultra-
sound’ and probably represents one of the most useful clinical
applications of FSS.

FSS is also known as image guided surgery systems (IGS). As
its name implies, it uses preoperative computed tomography
(CT) or magnetic resonance imaging (MRI) and displays them
in the operating room (OR) using a method known as sequen-
tial synchronization, which means a continuous tracking of a
tool in space and a continuous transition and visualization of
the preoperative images in accordance with the spatial orienta-
tion of the tool that is being tracked. There are two main tech-
nologies being used in clinical practice, the most widely used
is optical tracking (infrared) and the other one is electromag-
netic tracking'?.

This article describes the technology and the normal “flow”
of a procedure done by electromagnetic FSS (EMFSS). It also
analyses the results obtained in tumor resection surgery, and
it describes the practical advantages and disadvantages of the
system.

METHODS

Information regarding the technology that EMFSS (Cygnuss-
PFS) uses was obtained upon our request from the company
(Compass International, Rochester MN. USA). Information
from the archives of the Neuro-oncology Program of the Insti-
tuto de Neurociencias del Hospital de Diagndstico of El Salva-
dor was reviewed from August 2008 to January 2009. Twenty
patients had been operated on by the main author using this
system, two patients harbored vascular intracranial pathology
(1 arteriovenous malformation and 1 cavernoma) and were ex-
cluded from this series. The remaining 18 harbored a cerebral
tumor either primary or secondary and were included in this se-
ries. All cases of intraparenquimal tumors were assisted by in-
traoperative ultrasound (TITAN™ Sonosite Inc. Bothell, WA.
USA), which also served to validate the precision of tumor lo-

calization by EMFSS (Fig. 1). Most intraaxial supratentorial
tumors were operated on using awake craniotomy technique:
cortical mapping, described elsewhere, was used when dee-
med necessary?®.

Figure 1. A. Preop axial T1-Gadolineum (GAD) MRI showing a left frontal intraa-
xial tumor. B and C. Coronal and sagital (respectively) intraoperative ultrasonogra-
phic images showing tumor extension and its mass effect over the left ventricle,
red lines delimitate tumor borders. D. Intraoperative IGS shows the deepest
seated component of the lesion. E. Resection cavity. F and G. Coronal and sagital
(respectively) intraoperative ultrasonographic images showing the resection cavity
(red arrows) and tumor borders (red lines). H Postoperative Axial T1-GAD MRI
showing tumor resection.

EMESS TEcHNOLOGY

The Regulus Navigator (RN) inside the Cygnuss-PFS utilizes
a commercially available 144 hertz (Hz) pulsed direct current
(DC), Flock of Birds® (FOB) equipment, manufactured by As-
cension Technology Corporation; Burlington, MS USA, that
generates the electromagnetic field through a digitizer source
or transmitter that emits continuous signals into a cubic area
that detects the digitizer or receiver in the hand piece (Fig. 2).
The transmitter by ways of FOB is capable of making between
20 and 144 measurements per second of the emissions that vary
continuously, by degrees of movements and distance generated
by the receiver that is localized in the instrument’s grip; this is
known as sequential synchronization. The measurements and
therefore localization of instruments can be registered and vi-
sualized in the personal computer (PC) screen when both ins-
truments (transmitter and receiver) are less than a meter away
from each other.

The receiver can be adapted with different instruments used in
the OR (Fig. 2), the receiver holds the information by which
the transmitter can pinpoint its location in the X,Y,Z axis. By
selectioning the instrument (pointer, biopsy needles, suckers,
etc.) additional information is delivered to the transmitter that
regard the length and angle of the particular piece that is being
used.
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Figure 2. A. Our operation room setup where the electromagnetic transmitter

(red arrow in A and B) is placed as near as possible to the patient head. B.
Company’s system setup and its theoretical electromagnetic field (3cu.ft +-1me-
ter, electromagnetic field). It shows one of the various options of instruments

that are accepted by the receiver (blue arrow). C. Pointer, bayonet and biopsy
needles can be tracked once have been joined to the receiver (with permission by
Cygnuss-PFS, Compass International, Rochester MN. USA).

DETAILS OF THE PROCEDURE

Regular skin markers for IGS are used, usually 5 and 7 are
placed in areas where the skin is less mobile. After the skin ma-
rkers have been placed, an MRI is performed using the Mag-
neton Avanto, Siemens, Erlanger, Germany or a CT is taken at
a gantry angle of 0 ( image slicing between Imm and 3mm
without any spacing in between them, and a 256x256 field of
view format). We normally use contrast (Gadoversetamide
0.5%, OptiMark, Mallinckrodt, USA) in T1 sequences for high
grade gliomas or tumors with contrast enhancement and T2 or
FLAIR for low grade gliomas. Once the image has been acqui-
red, it is recorded in a Compact Disk (CD) in digital imaging
and communications in medicine (DICOM) format.

The information on the CD is loaded to the Cygnuss-PFS com-
puter, so image registration (IR) and patient registration (PR)
can take place in the OR. In order for PR to take place, the
head is fixed in a three-point fixation clamp and the transmitter
placed as close as possible to the patient’s head and as parallel
to the floor as possible. (Fig. 2)

Afterwards, the surgical field (patients head) is correlated to the
image data through homology and matching of the reference
points that are given by the skin markers in the patients scalp.
In the process of IR, the center of the skin markers are selected
from the image data and in PR the tip of the instrument is pla-
ced at the center of the actual skin marker in the patients’ head.
This information is matched and by a transformation matrix
through a root mean square (RMS) value of error, the precision
of the registration is provided to the surgeon. This RMS value
corresponds in millimeters to how exact the software has regis-
tered the image data to the patient’s anatomy in the operating
room: usually an average precision or error index is obtained,

and a number less than 1.5 mm is acceptable (Fig. 3). Once
this is done, the precision of the registration is verified again
over the patient’s anatomy or skin markers. Incision can then
be planned in order to make a “tailored” craniotomy and target
anatomical points of interest such as cerebral sulci that are the
corridors we use to approach the deep lesion (Fig. 4). Once the
system is in sterile mode, we use a secondary sterile receiver so
that surgery can proceed.

Flotl imaan square sver waing F Poinis.
156 mm

Figure 3. Root Mean Square (RMS) error of image-patient coregistration. The
points with the bigger error can be eliminated, in order to lower the RMS error.
Less than 1.5mm is acceptable, according to manufacturer’s standards.

Figure 4. A. Coronal T1-GAD MRI shows a cystic lesion on the left frontoparietal
region: the sulci chosen as surgical corridor to approach the lesion (red circle ).
B and C. Coronal and sagital views of functional MRI shows right hand activation
and its relation to the lesion. D Coronal vision of IGS localizes the sulci and motor
strip (hand), red circle shows the sulci. E. Craniotomy design showing the hand
activation area (M) and the red circle showing the sulci. F. View of the brain, H=is
hand (motor strip) S=sulci. G. Intraoperative ultrasonographic image shows

the lesion underneath, red circle shows the sulci. H Coronal vision of IGS at the
isocenter of the lesion. |. Postoperative CT shows collapse of the lesion.
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Patients, tumor characteristics and technology used during surgery are in table 1.

Sex | Age | KPS* preop | Eloquencet | Anatomical region | Anesthesia Histology Resection pE:tso 0 m;ﬁt:l 10PUSG Rel:;l;isli;y i Complications
F | 44 90 2 Parietal Left Awake AGIl 100% 90 100 Yes Reliable (N)
M | 61 60 1 Frontal Right General GBM§ 100% 80 80 Yes Reliable (N)
F | 72 90 3 Parietal Left Awake GBM§ 60% 80 80 Yes Not reliable (N)
M | 50 90 2 Parietal Left Awake AGll 100% 90 100 Yes Reliable (N)
. ) Transitory left
0,
M | 13 70 3 Thalamus Right Awake GBMS 40% 60 70 Yes Reliable arm weakness
Reliable.
M | 67 90 1 Posterior fossa General Schwanoma 90% 90 100 No Recalibration (N)
needed
Flea| 70 2 Temporainsular | pyake GBMS 75% | 70 | 70 | Yes | Reliable N)
Reliable.
F | 15 100 1 Sellar region General Linfocitosis biopsy 90 100 No Recalibration (N)
needed
Transitory spee-
F |7 80 2 Frontal Left Awake GBM§ 96% 70 80 Yes Reliable ch (expression)
impairment
F | 14 80 2 Parietal Right Awake AP (Gl 100% 80 100 Yes Reliable (N)
F | 50 90 3 Parasagital General | Meningioma [ 100% 90 100 No Reliable (N)
. Transitory spee-
Fle| 0 3 Temporeinsuar | pwae GBMS 65% | 70 | 80 | Yes | Reliable | ch (expression)
impairment
F |28 80 1 Intraventricular General AGll 100% 80 100 No Reliable (N)
F | 74 60 2 Frontal Left Awake Metastasis 100% 70 70 Yes Reliable (N)
Not reliable at | Deep thalamic
m|7a]| 60 2 FromotemPorel | General | GBMS 80% | 60 | 60 | Yes |theendofthe | infarct continues
g procedure paretic
F | 55 60 3 Bifrontal General Meningioma 100% 70 100 No Reliable (N)
Suplementary Meningeal 0 )
M | 72 80 2 Motor cortex left Awake sarcoma 100% 90 100 Yes Reliable (N)
m[e2| 60 1 Fomal Right | General | GBMS | 100% | 70 | 70 | Yes | Refaple | ACUCRem

TABLE 1. Patients operated of brain tumors using MFSS.
* KPS= Karnofsky Performance Score

1 Eloquence modified by Sawaya et al. 1= Non eloquent

2= Near eloquent area

3= Eloguent area

REsuULTS

The average time for image and patient registration was 20
min. (10 — 30 min). Two patients (11.1%) required recalibra-
tion during surgery due to significant changes in the operati-
ve table after registration process and clear precision errors.
Adequate precision (reliable) for surgery of the system’s tra-
cking capabilities was confirmed by targeting rigid intracranial

} Astrocitoma Grade Il (WHO)

§ GBM= Glioblastoma Multiforme. 11 Pilocityc Astrocitoma

structures (falx, cranium base, etc) or ultrasound confirmation
of tumor borders in 16 patients. In two patients (11.1%) the
precision was deemed not reliable, do to brain deformation/
shift that occurred during the case.

Tumor localization based on eloquence area’ was: 5 (27.7%) in
non eloquent, 8 (44.4%) near eloquent, 5 (27.7%) in eloquent
cortex. Ten patients (55.5%) where operated on with awake
craniotomy and the others under general anesthesia.
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Overall tumor resection was 88.5% (40-100%) in the 17 pa-
tients (94.4%) where resection was the goal. In one patient
(3.6%), a biopsy of a sellar lesion was the objective. Of these
patients, 17 (94.4%) were controlled by means of MRI volu-
metric measurements 48 hours after surgery and one patient by
means of CT without volumetric measurement.

Mean preoperative Karnofsky Physiological Score (KPS) was
80 (100-60), KPS at discharge and at one month follow up was
80 (60-90), 80 (60-100) respectively. Five patients (27.7 %)
had complications: 4 of them were transient in nature and had
resolved at 30 day follow-up, 3 had neurological worsening
and 1 had acute renal failure. One patient (5.5%) had a deep
thalamic infarct and a persistent left hemiparesis 2/5. Mean
time of hospital stay was 3.2 (1-5) days; the 30 day mortality
rate was zero.

Only one patient (5.5%) had died at the end of the present stu-
dy, mean survival was 6 months and 4 days, histological diag-
nosis was glioblastoma multiforme (GBM).

Discussion

Although EM technology dates back almost to a decade ago'®,
it has been less widely used than its optical counterpart in IGS,
its precision has already been compared to its optical counter-
part!*1319. Macott et al.'* compared both systems in 70 patients
and found the RMS to be 1.4+/-0.6 mm using the electromag-
netic system and to be 1.44/-0.8 mm using the optical tracking
system. Description of the implementations IGS are recent in
Latin America and those that are operational are mainly optical
systems. Rather than detailing the millimetric accuracy as it
had already been done, this article was intended to analyze the
functional and practical aspects of electromagnetic tracking
systems and how it was incorporated in our oncology program.

As technology is more widely available, simpler neurosurgi-
cal image guided resources became accessible!®. IGS costs are
becoming more affordable, as processors inside convectional
computers became more powerful. The combination of diffe-
rent IGS and surgical techniques has allowed us to perform
complex tumor surgery and to obtain adequate results with
regards to tumor resection and morbidity-mortality rates in a
small country like El Salvador!!.

The main advantages we have found using the EMFSS are
two: one, we have been able to design and perform smaller and
more precise craniotomies than can even be intended to loca-
lize small structures such as sulci: this has been particularly
useful for awake procedures as smaller craniotomies are faster,
less cumbersome and more comfortable for the surgical team
and the patient’. When cortical mapping has been necessary,
we do not consider that a bigger exposure and a more exten-
sive mapping is absolutely necessary; in other words, to our

standards these systems have allowed us to perform cranioto-
mies that match tumor size and that eventually will be smaller
than the lesion being removed as it has been demonstrated in
cranium base endoneurosurgery procedures where IGS is also
important®. Size of craniotomy is not necessarily the main is-
sue, lowering patient morbidity, hospitalization time, and costs
while optimizing tumor resection . The second most impor-
tant contribution that EMFSS has brought to our program is
in microscopic tumor resection of deep seated lesions where
ultrasound is no longer practical or safe in the surgical field.

The main technical advantages of electromagnetic technology
versus its optical counterparts is that it does not require a “line-
of-sight” between the camera and the instrument being tracked:
this setup usually requires a more cumbersome surgeon, person-
nel and instrument position, so all or most spheres that provide
the tracking ability come into sight. EMFESS by nature does not
require any form of “line-of-sight”, and it is recommended that
electromagnetic systems should not be positioned near metallic
structures such as Mayo stand, as its tracking abilities may be
impaired. We did not have this problem yet and nothing has been
modified in our original operation room setup.

Set up time for this system is not lengthy (<20 minutes) and is par-
ticularly simple as it is based on a regular laptop Linux® opera-
tional system. The Cygnuss-PFS is highly movable and compact.

Some of the big limitations of the current system is that if reca-
libration is needed due to obvious error in precision and it has
to be carried out with anatomical landmarks during surgery, it
is extremely complex: in two cases we have not been able to
do it, we had to stop surgery, undrape the skin markers and to
recalibrate. Another limitation is that it cannot provide “picture-
in-picture” imaging display or even a fast transition between
MRI or CT sequences during operation. Image fusion is quite
limited, and this can be a short coming in cranium base endosco-
pic procedures where CT and MRI images are important when
proceeding from the bony work to the intracerebral surgery, or
if TIGAD/T2 sequences are needed to pursue areas of hyper-
intensity demonstrated in T2 in high grade glioma surgery.

We complement all intra-axial tumor resections with intraope-
rative ultrasound (more than 80 patients have been operated by
our group with the aid of ultrasound). To us ultrasound is extre-
mely useful as it provides real-time information and is unaffec-
ted by brain deformation/shift'>? which has always been the
limitations of conventional IGS technology, and MFSS is not
an exception. It was not our intention to compare ultrasound
to EMFSS, as both systems are synergistic in neuro-oncology
surgery. To us, EMFSS is particularly useful in precise cra-
niotomy design and intraoperative orientation in deep-seated
lesions. We utilize ultrasound’s main strength of “real time” in-
formation to corroborate that the tumor borders have not chan-
ged with regards to EMFSS . Due to brain deformation or brain
shift, this combination of technology has been recognized and
integrated into one instrument by some groups**!”. If brain de-
formation/shift has ensued, we rely mainly on ultrasound and
clinical experience.
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This series is small and its great downfall might be that it does
not objectively measure the precision of the system, but is fair
to mention that it was not our objective. Our goal was mainly to
analyze the pros and cons of this technology and to report how
it was incorporated into our program.

Although the number of patients in this article is small, the
results that have been obtained with regards to tumor resection
and overall complications have been acceptable. The tumor
resection number is high due to a mixture of non infiltrative
benign tumors with infiltrative high grade tumors; our overall
high-grade tumor resection is 77% which is less when com-
pared to other larger series’ that have an 87% overall tumor
resection, but our neuro-oncology program is young and our
expertise is growing up.

It is too soon to statistically validate the overall impact in sur-
vival and how this technology will affect the treatment of our
patients, but greater tumor resection is well known to augment
overall survival in glioma patients’'*,
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Tratamento conservador das radiculopatias cervicais: revisao da
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Conservative treatment of cervical radiculopathies: literature review
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RESUMO

Introdugdo: A radiculopatia cervical é um processo patologi-
co que envolve raizes nervosas cervicais, sendo resultado da
compressdo e inflamagdo. O exame clinico, estudos radiogrd-
ficos e eletrodiagndsticos possibilitam uma localizacdo acu-
rada da patologia. O objetivo principal do seu tratamento con-
servador é de eliminar os sintomas, por meio de métodos que
visam reduzir a dor e restaurar a forca muscular. Materiais e
Meétodos: Artigo de revisdo realizado com levantamento em
base de dados Medline/Pubmed, SCIELO E LILACS, inclu-
indo um periodo de 1960 a 2009, com prioridade para artigos
com maior relevdncia. Resultados: Foram detectados artigos
relacionados as radiculopatias cervicais, dos quais 108 foram
revisados e resultaram no presente trabalho. Conclusées: O
tratamento conservador desta afeccdo é multidisciplinar e
apresenta bons resultados. Todavia, sdo necessdrios mais es-
tudos a este respeito, em virtude de controvérsias observadas
na literatura.

Palavras-chave: Radiculopatias cervicais. Terapias alternati-
vas. Terapia combinada. Fisioterapia.

ABSTRACT

Introduction: Cervical radiculopathy is a pathological pro-
cess that involves cervical nerve roots, resulting from compres-
sion and/or inflammation. Clinical examination, radiographic
and electrodiagnostic studies make it possible a perfect loca-
tion of pathology. The main goal of the conservative treatment
is to eliminate symptoms, through methods to reduce pain and
restore muscular strength. Methods: Published papers from
Medline/Pubmed, LILACS and SCIELO databases were re-
vised, including a period from 1960 to 2009, with priority to
relevant studies. Results: Papers dealing with cervical radicu-
lopathies were identified. From them, one hundred-and-eight
most relevant ones resulted in the present paper. Conclusions:

The conservative treatment of the present pathology is mul-
tidisciplinary and demonstrates good results. However, more
studies are needed about this subject because of controversy
observed on literature.

Keywords: Cervical radiculopathies. Alternative therapies.
Combined modality therapy. Physical Therapy.

INTRODUCAO

A radiculopatia cervical (RC) € um processo patolégico que
envolve raizes nervosas cervicais, sendo resultado da compres-
s@o e inflamacdo de uma ou mais raizes cervicais nas adjacén-
cias dos forames intervertebrais® 81105,

Os sintomas primdrios mais relatados nesta afeccio sdo os de
dor no membro superior, parestesia e fraqueza no miétomo
afetado, que geralmente resultam em significantes limitacdes
funcionais e deficiéncias® 1> 43536 A dor radicular braquial,
com ou sem parestesia, chega a ser relatada em 80% a 100%
dos casos?!.

As metas para o seu tratamento vislumbram eliminar os sinto-
mas, por meio de métodos que visam reduzir a dor, restaurar
a forga muscular e amplitude de movimento, os quais usual-
mente podem se apresentar como tratamentos conservadores'*.
Em vista do potencial comprometimento funcional oferecido
pelas RC, o presente trabalho tem por objetivo revisar desde
a etiologia as formas terapéuticas empregadas no tratamento
conservador desta patologia.
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ETioLoGIA

A RC ¢é uma patologia que frequentemente ndo possui origem
traumdtica, ocorrendo de forma espontinea na maioria dos ca-
sos. Relata-se que um histérico de esforco fisico ou trauma
ocorre apenas em 14,8% dos casos®. As causas mais comu-
mente relacionadas a tal patologia sdo a herniacdo do disco
cervical*-® e espondilose cervical®! 1%,

Causas menos comuns de RC incluem: complicagdes cirtr-
gicas* %7, tumores intra ou extraespinhais® !¢ 33519 ayulsio
traumdtica de raiz nervosa, cistos sinoviais, cistos meningeos,
fistula arteriovenosa dural®, sarcoidose®, arterites®’, esforco fi-
sico’’, compressdo ganglionar’, linfoma nao Hodgkin™ 73, tor-
tuosidade ou formacdo de al¢a na artéria vertebral, podendo
ainda ocorrer sem causa identificdvel'.

QUADRO CLINICO

A dor € o sintoma mais caracteristico desta patologia em seu
estado agudo, todavia, esta caracteristica diminui a medida
que a condicd@o torna-se cronica. Os sintomas sensoriais, pre-
dominantemente parestesia, s30 mais comuns que os sintomas
motores e hiporreflexia profunda®. A dor radicular pode ser
acentuada por manobras que ocasionam tracio da raiz nervosa
envolvida, tal como tosse, espirro, manobra de Valsalva ou cer-
tos movimentos e posicionamentos cervicais®.

Segundo a lei de Cannon, as RC poderiam causar o fendmeno
de “hiperalgesia midlgica” ou “supersensibilidade a denerva-
¢do” nos misculos inervados pelos axonios comprometidos®.
Letchuman et al. (2005)°' sugerem que a tensdo muscular ipsi-
lateral a RC pode ser resultado de um destes fendmenos.

DiAGNOSTICO

As provas diagnésticas utilizadas a esta finalidade ndo apre-
sentam total acurdcia diagndstica’’, ndo sendo mutuamente
exclusivas, mas sim complementares’. Um diagndstico dife-
rencial deve ser realizado no intuito de se discernir tal entidade
de lesdes do manguito rotador, capsulite adesiva'2* mielopa-
tia' %, motoneuropatias do membro superior e neurite braquial
idiopatica' *%.

EXAME CLINICO

O exame clinico deve incluir a inspecdo e palpagdo da muscu-
latura escapular e trapézio; averiguacdo da amplitude de movi-
mento da coluna cervical; exame neurolégico incluindo teste
de forca; investigacdo dos reflexos tendineos profundos; além
de exame sensorial da dor, vibragdo e toque superficial®*.

Durante a palpacio, faz-se importante a investigacio de desor-
dens musculoesqueléticas, tais como o aparecimento de pontos
de tensdo e pontos gatilho, na musculatura cervical, da cintura
escapular e do membro superior!!'*4, O sinal de alivio a abdu-
cdo e o sinal de Spurling sdo duas manobras que implicam na
compressio da raiz nervosa ao nivel do forame intervertebral®:
%0.101 "Segundo Shah e Rajshekhar (2004)* o sinal de Spurling
é moderadamente sensivel e especifico para se testar pequenos
prolapsos em discos intervertebrais cervicais.

PROVAS ELETRODIAGNOSTICAS

A suspeita de radiculopatia € uma razdo comum para se reali-
zar uma avaliac@o eletrodiagndstica® . Os estudos eletrodiag-
noésticos sdo valiosos na identificagdo de disfuncdes de raizes
nervosas e na distin¢g@o entre RC e outras lesdes que podem
confundir-se ao exame fisico®. Tais investiga¢des consistem de
duas partes: os estudos de condug@o nervosa, os quais servem
a exclusdo de uma neuropatia periférica, e o eletromiograma’.

A sensibilidade do exame eletromiografico em diagnosticar as
RC ¢é de 61% a 67% quando comparado a avaliacdo clinica
criteriosa padrdo, mielografia e impressdo intra-operatéria®.
Virias publicacdes recomendam combinacdes distintas do es-
tudo de diferentes musculos para se obter um panorama acerca
das RC?32:38.106 A eletromiografia deve ser correlacionada a
historia clinica do paciente, exame fisico e estudos de condu-
¢do nervosa'®,

ESTUDOS RADIOGRAFICOS

Estudos radiogréficos cervicais apresentam baixo custo, pro-
porcionam resultados rdpidos e informagao a respeito do equi-
librio sagital, anormalidades congénitas, fraturas, deformida-
des e instabilidade'. A compressdo nervosa pode ser analisada
por meio da mielografia!, esta técnica possui acurdcia de 85%
em detectar as RC*.

TOMOGRAFIA COMPUTADORIZADA

A tomografia computadorizada (TC) apresenta diversas van-
tagens em relacdo a mielografia tal como melhor visualizacio
e delineamento das estruturas envolvidas, auséncia de rea¢des
adversas significativas, além de ser capaz de distinguir a com-
pressdo nervosa causada por tecidos moles ou tecido Gsseo-3.
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Este método pode ser utilizado em associagdo a TC e a mielo-
grafia para refinar a acurdcia do padrdo diagndstico, uma vez
que estes estudos fornecem informac¢Ges complementares!,
oferecendo imagens claras de tecidos nao dsseos, como liga-
mentos, discos.

TRATAMENTO

O tratamento da RC depende de sua etiologia. As RC ndo re-
lacionadas ao cancer podem ser tratadas sem a necessidade de
cirurgia através de terapia medicamentosa, fisioterapia e acu-
puntura® ', As RC de origem neopldsica podem similarmente
responder as intervengdes abordadas anteriormente, contudo
podem ainda necessitar de quimioterapia, radioterapia ou ci-
rurgia®.

A maioria dos pacientes com RC apresentam melhora em cerca
de 1-2 meses de tratamento médico adequado®'. Os beneficios
da intervencao cirdrgica sdo questiondveis no manejo das RC,
uma vez que mais de 25% referem dor debilitante nos 12 meses
subseqiientes a cirurgia®’.

O tratamento conservador desta afec¢do pode gerar resultados
satisfatorios em cerca de 80% a 90% dos casos. Portanto, a
cirurgia deve estar reservada apenas aos casos que apresentam
dor incessante, apesar da terapia ndo cirtrgica, fraqueza pro-
gressiva e/ou mielopatia cervical nova ou progressiva*!-*, uma
vez que a cirurgia nem sempre é bem sucedida e pode oca-
sionar complicagdes®!*¢. Os bons resultados cirtirgicos variam
entre 64% e 96%°'.

TERAPIA MEDICAMENTOSA

Sdo utilizados para o tratamento medicamentoso desta pato-
logia o acetaminofeno, antiinflamatérios ndo esterdides, rela-
xantes musculares, agentes opidides, agentes antidepressivos e
anticonvulsivantes® e esterdides®" .

Acetaminofeno

O uso de acetaminofeno (2 a 4 g por dia) como primeira linha
terapéutica é referido pela literatura®. Todavia, é necessario
atentar-se ao fato de que em associacdo ao alcoolismo, esta-
dos de jejum, doenga hepatica, presenga de certas medicagdes
(principalmente anticonvulsivantes) ou em idosos, este medi-
camento pode gerar toxicidade hepdtica, mesmo nas dosagens
preconizadas®. Além disso, quando administrados em conjun-
to com analgésicos inibidores especificos da ciclooxigenase-2
ou antiinflamatdrios ndo esteréides a toxicidade deste medica-
mento aumenta substancialmente.

Antiinflamatorios nao esteroides

O uso de antiinflamatdrios ndo esteréides deve ser particular-
mente considerado quando se acredita que uma inflamagéo
possa estar exercendo um papel fundamental na geracdo do
quadro algico®. Aparentemente, a eficdcia de todos os agentes
antiinflamatérios néo esterdides parece ser equivalente?.

Relaxantes Musculares

Quanto a terapéutica por relaxantes musculares, a literatura re-
fere que sua utiliza¢do leva a efeitos modestos e pode resultar
em grandes efeitos adversos'* 2%,

Agentes opiodides

Os estudos acerca da utilizagao de opiddes nesta condig¢do pa-
toldgica sdo limitados no tocante a eficicia do seu emprego a
longo prazo e a seguranga durante sua utilizacdo®. Tais agen-
tes devem ser prescritos de forma balanceada para que sejam
evitados efeitos colaterais tais como constipagdo, sedacdo e
dependéncia®. Por fim, é possivel ressaltar que seu uso é reco-
mendado quando outras estratégias terap&uticas nao proporcio-
nam o alivio adequado da dor?> %,

Agentes antidepressivos e anticonvulsivantes

Os agentes antidepressivos e anticonvulsivantes podem ser uti-
lizados especialmente em casos de dor crdnica, uma vez que
tais condi¢des coincidem frequentemente com a instalacdo da
depressio? 2788,

Esteroides

A utilizagdo de inje¢des locais de corticoesterdides para o con-
trole da dor deve ser considerada na seqiiéncia de tratamentos
que antecedem a abordagem cirtrgica, caso haja estabilizagdo
do quadro dlgico e dos déficits neurolégicos. Tais inje¢des de-
vem ser utilizadas apds 2-3 meses do inicio da terapia medica-
mentosa’®’.

Injecdes epidurais de esteroides sdo bastante abordadas pela
literatura®® 8% %! apresentando resultados satisfatérios. Contu-
do, este procedimento envolve muitas raizes nervosas, sem a
possibilidade de bloqueio seletivo da dor radicular, o que limita
sua utilizagdo®'. Um estudo recente® sugere que injegdes pe-
rirradiculares de corticoesteréides devem ser consideradas um
tratamento complementar no curso do tratamento conservador,
combinado com a descontinuac¢do gradual da terapia medica-
mentosa, constituindo uma alternativa a cirurgia em casos de
RC cronicas.

A medicacio ester6ide € indicada ao alivio da dor ou, presumi-
damente, reducdo da inflamac¢ao nas imediacdes da raiz nervo-
sa afetada. Todavia, uma resposta inflamatoria ao nivel das rai-
zes nervosas lombares ou herniacao discal foram demonstradas
quando da utiliza¢do desta terapéutica’ 7682 % 107,
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FISIOTERAPIA

A fisioterapia pode aumentar a for¢a da extremidade superior
afetada, sua destreza, coordenacio, melhorar as atividades de
vida didria, aumentar a amplitude de movimento da articulacio
do ombro e diminuir espasmos musculares cervicais®. Além
disso, beneficios clinicos importantes relativos a reducao da
dor e aumento da fun¢do t€m sido reportados em pacientes por-
tadores de patologia cervical cronica™.

As opgdes terapéuticas da fisioterapia atuam como procedi-
mentos complementares na reducdo de quadros dlgicos e alte-
ragdes osteomioneuroarticulares? 2337 38-41. 46 Diversos recur-
sos fisioterapéuticos tém sido avaliados, através da associa¢do
entre modalidades como: tragdo cervical’! 2, cinesioterapia’,
45.84.85.95 " aplicacdo de calor superficial*> ® 8 e profundo*: 3+
85 crioterapia” ® %, educagdo ergondmica®* 85 %, terapia para
ganho de amplitude de movimento®, condicionamento geral”
85.95 'mobilizagio e manipula¢do’-3*%, estimulacio elétrica ner-
vosa transcutinea (TENS)3>% e massoterapia®.

Manipulacao e mobilizacao da coluna vertebral

Alguns autores preconizam uma diminuicdo imediata da dor
oriunda de RC, em virtude da utilizagdo de manipulacdo e mo-
bilizagdo da coluna vertebral'® ' 17-30-67.93 Dados da literatura
referem tal terapéutica como sendo um método de grande valia

a ser empregado previamente ao tratamento invasivo das RC*
12,32

Esta técnica demonstra-se bastante proveitosa uma vez que de-
termina resultados terapéuticos efetivos, poucos riscos de com-
plicagdo, e ndo apresenta efeitos colaterais tai quais os da tera-
pia medicamentosa e cirdrgica® %%, Segundo Pikula (1999),
a manipulacao vertebral na coluna cervical além de diminuir,
de forma imediata, a dor aumenta a amplitude de movimento
das articulagdes comprometidas. Notoriamente, pacientes com
e sem compressdo de raiz nervosa secunddria a herniagdo do
disco cervical respondem bem a esta forma de tratamento®.

Tracao cervical

Alguns dos efeitos fisioldgicos da tragdo cervical incluem a es-
timulacdo dos receptores teciduais de alongamento e mecano-
ceptores que proporcionam o alivio da dor e reducdo do tonus
muscular, descompressdo de estruturas articulares, vasculares
e do tecido nervoso®.

Diversos estudos relatam que a tragdo mecénica da coluna
cervical resulta em um aumento dos espagos intervertebrais e
relaxamento de estruturas musculares'® 21316103 Joohataei et
al. (2004)*! evidenciaram que a tragdo cervical mecanica reduz
o déficit de preensdo palmar em individuos portadores de RC.
Por sua vez, Constantoyannis et al. (2005)*' demonstraram por
meio da aplicagdo desta mesma terapéutica, em pacientes por-
tadores de RC decorrente de hérnia discal, uma melhora dos
sintomas e diminui¢éo da herniac¢do do disco intervertebral.

Em um estudo ainda mais recente deduziu-se que a tracao me-
canica manual, em individuos assintomaticos, é capaz de gerar

um aumento estatisticamente significativo no comprimento da
coluna cervical®?. Todavia, Young et al. (2009)!% demonstram
que a tragdo mecanica cervical em adicdo a um tratamento
multimodal de terapias manuais e exercicios nido apresenta
rendimentos adicionais ao alivio da dor, ganho funcional ou
reducdo das deficiéncias em portadores de RC. Portanto, a li-
teratura ainda carece de evidéncias convincentes quanto aos
efeitos positivos possivelmente gerados pela utilizagdo desta
modalidade em casos agudos ou cronicos'® %,

Termoterapia

A termoterapia por adicdo de calor poderia ser um recurso re-
comenddvel ao tratamento das RC, uma vez que a mesma ten-
de a aumentar a circulagfo local, relaxar os musculos acometi-
dos e diminuir a tensd@o muscular provocada por tal patologia.
Todavia, a literatura refere!® ™ que tal modalidade terapéutica
ndo gera beneficios significativos ao controle da dor.

A crioterapia pode ser utilizada para tratar pontos de tensio
muscular*, contudo, no caso das RC que apresentam pontos de
tensao no membro superior, o tratamento deve ser direcionado
a regido cervical e nélo 2 drea aparentemente afetada’!.

Ultra-som terapéutico e estimulag@o elétrica nervosa transcu-
tanea (TENS)

Quanto a utilizacdo destes métodos, alguns estudos conside-
ram que tais métodos de tratamento ndo demonstram benefi-
cios a0 manejo das RC™ %0,

Campo eletromagnético pulsado

A terapia por campo eletromagnético pulsado demonstra ser
um recurso de grande valia neste tipo de afecciio uma vez que
a mesma demonstrou reducao significativa da dor e ganho na
amplitude de movimento cervical'® !!-47-64,

Cinesioterapia

O fortalecimento da musculatura flexora cervical profunda
parece ser uma boa op¢do ao manejo cinesioterapéutico desta
patologia®.

Orientacoes posturais

Apesar dos beneficios relacionados a melhoria da mecanica
corporal, sdo necessdrias evidéncias mais concretas quanto aos
resultados da educag@o postural no tratamento das RC'*#.

ACUPUNTURA

Um recente estudo demonstra que a acupuntura é uma modali-
dade terap€utica valorosa no tratamento da dor causada por es-
pondilose cervical®. Por sua vez, a eletroacupuntura demons-
trou-se uma opg¢ao satisfatéria no tratamento de dores cervicais
cronicas'®. Todavia, um estudo de revisdo prévio conduzido
por White e Ernst (1999)' denotou efeitos positivos e negati-
vos da acupuntura de forma equilibrada, quando a mesma era

Pereira CU, Santos CMT, Lima PTMR, Neto JPF - Tratamento conservador das radiculopatias cervicais: revisao da literatura

J Bras Neurocirurg 21 (2): 99-106, 2010



J B N c Brazilian Journal of Neurosurgery

Jornal Brasileiro de Neurocirurgia

103

Revisdo

utilizada para o tratamento da dor cervical. Outra revisdo da
literatura refere que a acupuntura exerceu um efeito negativo
ou ndo apresentou efeitos na abordagem das dores cervicais®.

Portanto, esta técnica néo traz beneficios suficientemente res-
paldados para que seja empregada no tratamento de patologias
que gerem dores cervicais®™ %, sendo necessérias mais investi-
gacgdes para suportar sua empregabilidade.

USO DO COLAR CERVICAL

Considerando os efeitos adversos provocados pela imobiliza-
¢do prolongada nos tecidos* e o fato de que o uso do colar
cervical € uma intervengao inteiramente passiva, seu uso apro-
priado deve ser o de adjuvante para propdsitos paliativos e ndao
como tratamento primario'®,

Sua utilizag@o apresenta evidéncias inconclusivas ou ndo de-
nota beneficios na redugido do quadro dlgico'® "%, E ainda
importante ressaltar que seu uso pelo periodo de 72 horas pro-

vavelmente prolonga as deficiéncias geradas pela patologia®.

CONSIDERACOES FINAIS

As RC frequentemente resultam de hérnia discal ou espondi-
lose cervical, sendo uma causa comum de dor e parestesia no
membro superior. O exame clinico, estudos radiograficos e ele-
trodiagndsticos possibilitam uma localizagdo acurada da pato-
logia. Seu tratamento conservador é multidisciplinar e apresen-
ta bons resultados, todavia sdo necessarios mais estudos a este
respeito, em virtude de controvérsias observadas na literatura.
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RESUMO

A melhoria no diagndstico por imagem, aumento da expecta-
tiva de vida e métodos diagndsticos menos invasivos como a
bidpsia estereotdtica tornaram possiveis um maior niimero de
diagndsticos definitivo de lesoes miiltiplas cerebrais. Acredita-
se que o nuimero crescente de gliomas miiltiplos (GsMs) regis-
trados seja decorrente de uma melhor investigagdo diagnostica
ao invés de um aumento no seu niimero absoluto por qualquer
outro motivo. Diagnosticos presuntivos muito utilizados em
relacdo a lesdes miiltiplas cerebrais em um passado recente,
ndo encontram mais lugar na neurocirurgia atual.

A descricdo deste caso, bem como a revisdo literdria, objetiva
ao neurocirurgido ter em mente o diagnostico de GsMs, pois,
apresentam caracteristicas clinicas e radiologicas semelhantes
a patologias benignas de excelente prognostico bem como
lesoes expansivas também de progndstico reservado, mas que
exigem manejo diferente por parte do médico assistente.

Palavras-chave: neoplasias cerebrais, metdstase, glioma.

ABSTRACT

Improvements in diagnostic imaging, expanded life expectan-
¢y, and minimally invasive diagnostic methods such as stereo-
tactic biopsy have made possible to define a greater number
of multiple cerebral lesions. An increasing number of multiple
gliomas (MsGs) have been registered most likely due to better
methods of diagnosis instead of other reasons. Presumptive di-
agnosis has lost its place in actual Neurosurgery.

The present case description as well as literature review has
the objective to remind the neurosurgeon about the differential
diagnosis of MsGs due to its poor prognosis and its clinical
and radiological resemblance to benign pathologies of excel-
lent prognosis or to expanded lesions which require different
approaches by the assistant surgeon.

Keywords: cerebral neoplasm, metastasis, glioma.

MATERIAL E METODOS

A presente revisio da literatura foi realizada por meio de pes-
quisa eletrénica no Pub Med (www.pubmed.com) mediante
procura do termo: “multiple gliomas” limitado a artigos redi-
gidos em inglés, publicados a partir de 01/01/1975, relativo a
humanos. Os dados considerados pertinentes serdo apresenta-
dos e discutidos.

RELATO DE CASO

Paciente, E.R.S., 30 anos, feminina, preta. Inicio de déficit mo-
tor em hemicorpo esquerdo uma semana antes da internag@o,
de carater progressivo, associado a nduseas, vomitos e cefaléia,
mais localizada em regido fronto-temporal direita. Sem relato
de comorbidades, uso de qualquer medicacdo ou vicio. Exame
neuroldgico: Glasgow 15, pupilas isofotorreagentes, hemipare-
sia esquerda incompleta, proporcionada. Evolu¢do com crises
parciais simples (mioclonia em membro superior esquerdo e
hemiface esquerda).

Os dados laboratoriais: Toxoplasmose IGG: + ; IGM -; Ci-
tomegalovirus IGG + ;VHS11mm/h; Anti HIV ndo reagente.
Radiografia de térax e ultra-som abdominal normais.A tomo-
grafia computadorizada (TC) de cranio inicial revelou imagem
hipodensa em regido fronto-parietal direita sem efeito expan-
sivo importante com minima captagdo de contraste.Ressonan-
cia magnética (RM) de cranio demonstrou multiplas imagens
nodulares (seis), caracterizadas por sinal isointenso em T1 e
discretamente hiperintenso em T2, esparsas pelo parénquima
encefélico, principalmente na jungdo cértex/substincia branca,
a maior localizada em lobo frontal direito, perissilviana com
cerca de 10 mm, associada a importante edema vasogé€nico.
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Presenga também de edema em lesdo localizada no lobo frontal
esquerdo, também perissilviana, ambas com realce periférico
pelo contraste. Nao foi identificado edema significativo ou re-
alce pelo gadolineo nas demais lesdes. A hipétese radioldgica
aventada foi de disseminacdo hematogénica (lesdes neopldsi-
cas secunddrias). (Fig. 1, 2).

Figura 1. RM - Cortes coronais ,p6s-contraste, ponderadaem T1 :EmA: a
lesao maior peri-silviana direita. Em B: leséo perisilviana esquerda.

Figura 2. RM — Cortes axiais . Em A, seqtiéncia flair demonstrando as duas
lesdes peri-silvianas, a direita e a esquerda, bem como lesdo em polo ocipital
direito. Em B: , sequencia flair, com demonstragao de outra lesao em transicao
parieto-ocipital direita.

Foi realizada excis@o da maior lesdo , frontal direita,cujo ana-
tomo-patolégico demonstrou um glioblastoma multiforme,
(Fig.3) tendo apresentado, no pds-operatorio, quadro de insufi-
ciéncia respiratéria aguda culminando com 6bito.

Figura 3. Exame andtomo-patologico ( HE ) demonstrando atipias celulares,
areas de neovascularizagdo e necrose, compativeis com glioblastoma multiforme.

DiscussaAo

Muiltiplas lesdes intracerebrais, nos dias atuais, correspondem
a um real desafio diagnéstico, sobretudo em pacientes idosos.
A sensivel melhora radiolégica alcangada na neuroimagem traz
consigo mudangas estatisticas em relacdo a lesdes cerebrais va-
riadas. Em um passado ndo tdo distante, um paciente geridtrico
com uma histdria sugestiva de neoplasia com um exame radio-
l6gico demonstrando tais alteracdes, ja possuia o diagndstico
presuntivo de metdstase cerebral - com o adendo de que este é,
infelizmente, o pensamento de muitos neurocirurgides. Contra
este pensamento anacronico, surgem dados na literatura que
nos remetem a considerar gliomas multiplos no diagndstico di-
ferencial de multiplas lesdes expansivas intracerebrais. Basea-
do em dados oriundos de autdpsias, a percentagem de gliomas
com mais de um foco alcanga até 28%*.

Os GsMs ndo apresentam predisposicdo por sexo e/ou idade
em relacdo aos gliomas unilesionais, apresentando-se também
em torno da terceira a sétima década. A grande maioria é espo-
radica, ocorrendo casos familiares notadamente em pacientes
mais jovens e conseqiientes a desordens neurogenéticas (por
exemplo, Von Hippel Lindau, neurofibromatose, Turcot, Li-
Fraumeni, esclerose tuberosa)*®. A utilizacdo e disseminacio
da TC e RM de cranio sdo compativeis com o aumento na fre-
qiiéncia diagndstica de GsMs - com uma maior sensibilidade
conferida a RM!!.

Com uma prevaléncia estimada em 1-10%%'!, os GsMs sdo
considerados multicéntricos, se ndo houver contigiiidade entre
as lesdes, se as lesdes ndo puderem ser consideradas como le-
soes satélites de um tumor primario e se uma via determinada
de disseminagdo, parenquimatosa ou liquérica, puder ser ra-
zoavelmente excluida. Caso esses requisitos ndo forem preen-
chidos, os gliomas sido considerados multifocais®. Verdadeiros
GsMs multicéntricos sdao incomuns. Este diagnéstico sé pode
ser firmado apds meticulosa sec¢lio e exame histopatolégico
do tecido cerebral de permeio entre dois discretos focos tumo-
rais, a fim de certificar-se de que ndo contenham evidéncias
microscopicas de disseminagdo tumoral direta. A multicentra-
lidade foi verificada em apenas 2,5% dos casos em duas séries
de autépsias bem documentadas'.

A classificagdo em multicéntricos e multifocais, além de ser
dificil, teria relevancia puramente académica, pois ndo implica
mudangas no progndstico e tratamento dispensados''. Deve-se
fazer um esforco na classificagdo em sincrdnico ou precoce
(apresentagdo simultdnea no momento do diagndstico) e meta-
crdnicos ou tardios (apresentacao apds dois meses do diagnds-
tico). Conforme Jomin et al., GsMs precoces e tardios teriam
graus de malignidade e comportamento diferentes justificando
a classificac@o cronoldgica’.

Gliomas miiltiplos apresentam prevaléncia maior em pacientes
com histopatologia compativel com glioblastoma multiforme.
Neste caso, a multiplicidade alcancaria até 20% dos casos’,
com menor incidéncia naqueles com astrocitoma anaplasico e
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astrocitoma grau II, sendo raro em pacientes com diagndstico
de astrocitoma grau I. Oligodendrogliomas e tumores mistos
também sdo relatados'"">.

O conceito da multiplicidade deve ser levado em consideracio
ndo apenas por questdes diagndsticas em pacientes que possuem
multiplas lesdes explicitas em exames de imagem: pode ser a
justificativa para que tumores aparentemente tnicos ao diagnés-
tico radiolégico apresentem quadros histolopatolégicos diferen-
tes em extremidades diferentes de uma mesma lesdo, represen-
tando a coalescéncia de focos tumorais multiplos'.

A localizacdo mais relatada dos GsMs € a supratentorial, sem
predilecdo hemisférica, podendo ser, mais raramente, bilateral
- descri¢do que ndo corrobora o caso relatado. Eles ocorrem
mais comumente nos lobos frontais e parietais, seguidos pelos
temporais, sendo raros nos lobos occipitais. A grande maioria
dos pacientes apresenta duas ou trés lesdes, havendo descri-
¢oes de até 15 lesoes. E rara a concomiténcia de lesdes supra
e infratentoriais bem como o acometimento cerebelar bilateral,
assim como do tronco cerebral ou o acometimento medular e
encefilico de forma multicéntrica’.

A disseminagdo das células gliomatosas pode se dar através dos
espacos perivasculares de Virchow-Robin, leptomeninge e corpo
caloso. Pelo fato de os GsMs serem uma raridade, se compara-
dos a frequéncia com que se encontra infiltracdo dos espagos li-
qudricos, esta via se torna pouco relevante'®. A disseminagio via
vasos sanguineos é considerada improvavel devido a espessura
das paredes arteriais, ao didmetro crescente das veias e a direcio
de seu fluxo, o que dificulta a impactacio de células metastati-
cas. Além disso, os GsMs raramente apresentam disseminacio
de acordo com os territérios vasculares’.

O diagnéstico diferencial de maltiplas lesdes de contraste ane-
lar a TC de cranio apresenta um grande nimero de entidades
patolégicas. Burrows e Leeds documentaram treze diferentes
causas para este padrio de apresentagdo radioldgica*: abs-
cessos e metastases multiplas sdo as principais consideragdes
diagndsticas. A seguir, enumeramos algumas caracteristicas
que favorecem o diagnéstico de GsMs em detrimento ao de
metdstase”'>:

1) Lesao fora da jungdo cortico medular;

2) Nodulo sélido com auséncia de necrose central;

3) Comprometimento do mesmo hemisfério sem lesdo
contralateral;

4) Localizagao profunda;

5) Irregularidade da forma;

6) Maiores;

7) Realce irregular com anel mais espesso ao contraste;

8) Edema mais extenso.

Apesar das descricdes lesionais supracitadas, ndo hd caracte-
risticas de imagem que seguramente sejam capazes de distin-
guir metastases de GsMs.

Embora metéastase e abscesso sejam os principais diagnésticos
diferenciais, ndo se deve ignorar doengas infecciosas, tais como
neurotoxoplasmose, linfoma e granulomas ocasionados por tuber-
culose - especialmente no Brasil, no caso deste tltimo, por tratar-
se de endemia. Cabe ainda lembrar - em menor escala - lesdes
fingicas, vasculites, esclerose multipla e radionecrose **.

A confirmacdo histolégica é importante, pois, em até 29,1%
dos pacientes diagnosticados com GsMs numa série apresenta-
vam neoplasia sistémica conhecida''. Alguns estudos sugerem,
ainda sem comprovagdo cientifica necessdria, alteracdes géni-
cas e/ou moleculares para a associacdo de neoplasias prima-
rias do sistema nervoso central e outras neoplasias sistémicas
como, por exemplo, cancer de mama e GsMs associados ao
gene BCRA-15.

O melhor tratamento para GsMs permanece uma incégnita. De-
vido a variedade histopatoldgica, a resposta a terapéutica dis-
pensada provavelmente € ainda mais varidvel que a dos gliomas
unicos. O diagnéstico histopatoldgico em pacientes com lesdes
multiplas € de suma importincia, pois a dose de radioterapia €
mais elevada em GsMs que em metdstases , conferindo, aos pri-
meiros, maiores taxas de efeitos colaterais bem como aumento
discreto em sobrevida'>!¢. Néo hé relatos de interferéncia na evo-
lugdo destes pacientes com quimioterapia adjuvante.

O prognoéstico parece variar conforme numero, localizacéo e
quadro histolégico da lesdo. Os classificados como precoces
teriam em média uma sobrevida de seis meses, enquanto os
tardios, oito meses>.

CoNcLUSAO

Mesmo com o avango verificado na neuroimagem, o manejo de
pacientes com lesdes multiplas cerebrais deve ser baseado no
diagndstico histolégico, uma vez que nao ha nenhuma imagem
patognomdnica das enfermidades envolvidas no diagndstico
diferencial. Embora menos comum que metdstases e abscessos
cerebrais, tais imagens podem corresponder a GsMs, necessi-
tando de manejo peculiar a tal patologia.
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ABSTRACT

Introduction: Medulloblastoma is one of the most frequent
malignancies of Central Nervous System (CNS) in childhood
and has low incidence in adult population. Recurrences are
frequent in both populations; systemic metastasis is a rare
event. Objective: Report an unusual medulloblastoma case
evolution, with thorax metastasis after 6 years of quiescence
and compare results with literature data. Methods: Registers
survey of previously operated patient from a posterior fossa
medulloblastoma with diagnose of thoracic metastasis. Ac-
quired data were analyzed and compared with those from liter-
ature. Case report: Twenty-two years-old patient, with a previ-
ously operated on posterior fossa medulloblastoma . Six years
later, presents with asthenia and vertigo: an x-ray diagnosis of
a lesion in the apex of left chest is confirmed with a thoracic
computerized tomography. A laparoscopic biopsy is done, dis-
closing an infiltrative tumor, adherent to the parietal pleura
and highly vascularized. AP diagnosis was compatible with
metastasis of medulloblastoma. Conclusion: Posterior fossa
recurrences are frequent in the adult population ,followed by
the subfrontal region. About 5% of meduloblastoma metasta-
ses are systemic, especially in bones (77%), and even rarer in
the lungs, as shown in this report.

Keywords: Cerebellar Neoplasms, Medullobastoma,
Primitive Neuroectodermal Tumor, Neoplasm Metastasis.

RESUMO

Introducdo: Meduloblastoma é uma das neoplasias do Siste-
ma Nervoso Central (SNC) mais freqiiente na populagdo infan-
til e de baixa incidéncia na populagcdo adulta. Recidivas locais
sdo freqiientes em ambas as populacdes, metdstase sistémica
é evento raro. Objetivos: Relatar caso de meduloblastoma de
evolugcdo pouco usual, com metdstase para torax apos seis
anos de quiescéncia e comparar dados aos da literatura. Mé-
todo: Realizado levantamento de prontudrio de pacientes
previamente operados de meduloblastoma de fossa posterior,
que tenham apresentado metdstase em torax. Os dados obti-
dos foram analisados e comparados aos da literatura. Relato
do caso: FRS, 22 anos, operado de meduloblastoma de fossa
posterior. Seis anos apds o procedimento, apresentou quadro
asténico e vertiginoso, sendo diagnosticada lesdo em dpice
de campo pulmonar esquerdo a radiografia, confirmada por
Tomografia computadorizada. Submetido a toracoscopia para
biopsia excisional da lesdo evidenciou-se tumoragdo infiltrati-
va, aderida a pleura parietal, fridvel, bem vascularizada, cujo
exame andtomo-patologico foi compativel com metdstase de
meduloblastoma. Conclusdo: Na populagdo adulta, recidivas
sdo freqiientes , especialmente no sitio primdrio, seguido pela
regido subfrontal. Cerca de 5% das metdstases do meduloblas-
toma sdo sistémicas, em especial para tecidos osseos (77%),
sendo, portanto, evento pouco comum, mais ainda quando lo-
calizadas no torax.

Palavras-chave: Neoplasias Cerebelares, Meduloblastoma,
Tumor Neuroectodérmico Primitivo, Metdstase Neopldsica.
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INTRODUCTION

Medulloblastoma is one of the most frequent Central Nervous
System (CNS) tumors in infant population, corresponding for
20 to 30% of all CNS children’s tumors. It manifests before
15 years old with bimodal incidence curve. In adults, its fre-
quency is low, between 0.4 and 1%, having between men and
white people the major incidence. Its cells ability of surviving
in subarachnoid space is well known, what explains, partially,
its high recurrence in the CNS.!#

There are few reports of extra neural medulloblastoma metas-
tases in literature and it has been associated with lost of me-
ningeal integrity, like the usage of shunts, previous surgical
procedures and isolated radiotherapy?® * 141819,

OBJECTIVES

To show a case of a patient previously operated on for a pos-
terior fossa medulloblastoma that had an unusual evolution,
with thoracic metastasis, after a six years free-disease survival
period, as well to compare data with recent medical literature.

METHODS

Registers survey of previously operated on patients from pos-
terior fossa medulloblastoma with recent diagnosis of thoracic
metastasis was used. Acquired data were analyzed and compa-
red with those from literature.

CASE REPORT

Male patient, 22 years of age with a previously operated poste-
rior fossa medulloblastoma in September 2001. The primary le-
sion was described as a tumor from right cerebellar hemisphere
with extension to meninges, ipisilateral transverse venous si-
nus, sinus confluence and occipital bone. Right occipital cra-
niotomy and gross total tumor excision with macroscopically
95% of the lesion being excised, followed by adjuvant chemo-
therapy and radiotherapy. Since then, the patient was followed
in the outpatient clinic, with no evidence of disease recurrence.
Six years later, the patient evolves with asthenia and vertigo
symptoms, and a chronic anemia is investigated: a relevant

worsening of anemia is evidenced and a blood transfusion is
indicated. A chest x-ray reveals a hyperdense lesion in the apex
of the left thorax (Fig. 1)

Figure 1. Chest Xray showing hyperdense lesion in the apex of the left thorax.

Chest computed tomography demonstrated a lesion in dorsal
apex of left thorax with approximately 8 centimeters of diame-
ter, well defined limits in pulmonary interface but infiltrative in
parietal border, with pleural and adjacent structures involved,
with associated bone destruction (Fig. 2).

Figure 2. Chest CT with axial (left side) and sagital reconstruction (right side)
showing an intermediary density lesion in the left thorax with infiltrative signs to
adjacent ribs and soft tissue.

Thoracoscopy with excisional lesion biopsy was performed,
revealing an infiltrative and well vascularized lesion attached
to parietal pleura, whose histological analysis was compatible
with medulloblastoma metastasis (Fig. 3). The patient is under
multidisciplinary follow-up, with signs of bone metastasis in
right knee.

Figure 3: Histology preparation: Left-aspect of primary lesion as hiperchroma-
tic groups of cells (HE). Right - thoracic lesion exam evidences similar cellular
characteristics: groups of large cells with dense chromatin (HE)
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Discussion

The first well described case of extra-neural metastasis of me-
dulloblastoma was reported in 1936': since then, few reports
have been published in medical literature. The major tendency
of medulloblastoma cells to achieve subarachnoid and ven-
tricular spaces predisposes dissemination to the spinal com-
partment® ' 1, Evidence shows that its cells have the ability
to survive in subarachnoid environment and have feasibility
to dissemination or growth and adhesion to CNS tissue*. Ho-
wever, besides its low incidence, systemic metastases of me-
dulloblastoma are related to progression of the neoplasm and
to worsening of prognosis when compared to cases of CNS
metastasis or recurrence.

About 5% of medulloblastoma metastases are systemic, in spe-
cial to bone tissue (77%), lymphatic tissue (33%), pulmonary
tissue (17%), muscles (13%) and liver (10%) as shown in Fig.
4, adapted from a literature review done by Rochkind et al.>.

Relative frequency of metastase sites

100%
B0%

60% -

40%

20% -
0%

MEBone B Muscles M Liver

B Lymphnode

B Lungs

Table 1: Relative frequency of extra cranial metastases of meduloblastoma.
(Rochkind et al. 1991).

Medical literature reports few cases of abdominal metastasis
throughout ventricular shunts'® °, but hematogenic pathway is
the main dissemination mechanism, as proposed in 1973; 58
cases of peritoneal metastasis through ventricular shunt were
found by Liacono et al. in a review of literature published in
2006, considering every type of CNS tumor metastasis.'®

Systemic metastases are associated with disease progression
and higher grade of anaplasia®'"-1>2!. Although controversial in
adult medulloblastoma the prognostic value of anaplasia grade,
in children population it is well established *''. In this particu-
lar reported case, the involvement of cranial vascular structures
predisposes to the hematogenic dissemination of the neoplasia,
especially to thorax. It is known that the most frequent sites
implicated in recurrence of the disease is the primary lesion
site, followed by metastasis to subfrontal region® ',

Systemic metastases of medulloblastoma are a rare event, ho-
wever recurrence in adult population are frequent, especially
in primary lesion site* 4, both of them with prognostic im-
plications not well defined by far in the literature. As shown,
medulloblastoma metastases to the thorax are rare, especially
when there is no recurrence in the original site and after a long
recureence-free time.

Disclaimer: The authors report no conflict of interest reffering
to the above mentioned presentation.
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Schwannoma of the lumbar spine: Case report

Schwanoma de coluna lombar — Relato de caso

Manoel Baldoino Leal Filho'
Raimundo Gerénimo da Silva Jiinior’
Luciana Maria Pinheiro Leal’

ABSTRACT

Objective: To show a case of lumbar spine schwannoma that
presented with low back pain and sciatica. Case: A patient that
presented with low back pain and sciatica. The Gadolinium-
enhanced Magnetic Resonance Imaging (MRI) showed a lum-
bar L4-L5 schwannoma. He underwent lumbar laminotomy
and intradural microsurgery. The lesion was totally removed.
There was an important improvement on postoperative and at
one-year follow up MRI showed no tumor. Conclusion: The
authors stress that spine schwannoma should be considered in
the differential diagnosis of a patient experiencing symptoms
of disc herniation, a disease of more common occurrence.

Keywords: Lumbar spine schwannoma, low back pain, sciatica.

RESUMO

Objetivo: Mostrar um caso de schwannoma de coluna lombar
que se apresentou com um quadro clinico de lombalgia e ci-
dtica. Caso: O paciente queixava-se de lombalgia e cidtica a
esquerda. A ressondncia magnética (RM) mostrou um schwa-
noma lombar L4-L5. O paciente foi submetido a laminoto-
mia e microcirurgia intradural, com remogdo total do tumor.
Houve uma importante recuperacdo no pdés-operadrio e a RM
um ano apdés mostrou ressec¢do completa. Conclusdo: Os au-
tores enfatizam que o schwanoma de coluna lombar deve ser
considerado no diagnostico diferencial de um paciente com o
quadro clinico de lombalgia e cidtica, que sdo sintomas mais
comuns da doenga discal.

Palavras-chaves: Lumbar spine schwannoma, low back pain,
sciatica.

INTRODUCTION

Schwannomas are peripheral nerve system tumors that arise
from the Schwann cells proliferation in the nerve root shea-
ths!>15, They are usually well encapsulated, solid or cystic,
located along the nerves or surrounded by them, causing com-
pression symptoms>!!'. Furthermore, they are rarely invasive,
presenting a slow growth and they are susceptible to surgical
treatment'".

The authors show a case of lumbar spine schwannoma in a pa-
tient that presented with a clinical finding of low back pain and
sciatica that are manifestations similar to those of lumbar disc
herniation, a disease of more common occurrence, making the
clinical diagnosis difficult.

REPORT OF CASE

A 53-year-old man presented with one-year of low back pain
and two months prior to the admission worsening of the symp-
toms. The patient presented with sciatica on the left side,
Lasegue’s sign and L5 hypoesthesia.

He was submitted to a Gadolinium-enhanced MRI which re-
vealed an intradural 2,3 x 2,2 x 1,5cm lesion, located in the
lumbar L4-L5 level, extending to the left side (Fig 1).
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Figure 1. Gadolinium-enhanced MRI : an intradural 2,3 x 2,2 x 1,5 cm lesion (A
and B), located in the lumbar L4-L5 level (C), extending to the left side (D).

The patient underwent lumbar L3-L4-L5 laminotomy and in-
tradural microsurgery. The tumor was totally removed but the-
re was a little lesion in the nerve root resulting in numbness
related to the dermatomus of left LS. Postoperatively pain disa-
ppeared. HE tumor staining and immuno-histochemical analy-
sis using vimentine and S-100 protein reported the tumor to be
a schwannoma (Fig 2). The patient improved postoperatively
under rehabilitation and at 12-month follow up MRI showed
no residual tumor (Fig 3).

Figure 2. Photomicrographs of histological HE staining (A) and immuno-
histochemical analysis using vimentine and S-100 protein (B) of a schwannoma
(200x). The patient was informed about the present case report, and signed the
consent term to allow the scientific publication.

Figure 3. Post-operative MRI showing no residual tumor (A,B,C,D)

DiscussioN

Schwannomas are the main peripheral nerve tumors and are
usually found in the cranial nerves, particularly in the acous-
tic, spinal nerves and plexus®''. In the spinal nerves, they are
benign and the most common intradural extramedullary spinal
tumors>.

The present report shows a case of a lumbar spine schwanno-
ma. The patient complained of lumbar pain with irradiation
to the left leg and had a previous diagnosis of a degenerative
lumbar disease, but MRI diagnosis has shown a lumbar spine
space occupying lesion (SOL) in the L4-L5 level.

Liu et al.!? presented a case of a patient with three years of
low back pain and diagnosis of L2-L.3 herniated disc. In this
case, the conservative treatment resulted in improvement of
the clinical manifestation. However, two months before the
admission the symptoms had worsened. A new investigation
with MRI revealed the same herniated disc, but there was also
an image of a SOL process at the L2-L.3 level, later diagnosed
as a schwannoma. The surgical treatment for the both diseases
resulted in the patient improvement.

In the series of Jeon et al, with 40 cases of spinal schwanno-
mas, four were in the cervical, 11 in the thoracic and 25 in the
lumbar spine*. Gerszten et al, in 73 cases, had 43 were in the
cervical, five in the thoracic, 19 in the lumbar spine and six in
the sacrum®. Katonis et al published two cases with low back
pain with the diagnosis of tumors: one case of schwannoma
and another of ependimoma. In both cases , tumors were totally
removed®.
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MRI has a great importance in the diagnosis of spinal tumors:
it shows if the tumor is extradural, intradural extramedulary or
intramedulary, as in the present case.

In the series of Struffert et al,'® and Khanna et al,” most of the
detected tumors presented as intradural mass lesions, with ori-
gin in the root sheath and MRI allowed the acquisition of ima-
ges that permitted the characterization of the lesions.

In the MRI diagnosis of schwannomas, the T1 and gadolinium
mediated images show a central area of high intensity and a
peripheral area of low intensity, while the T2-mediated images
show the other way around®. MRI of the sciatic nerve and com-
puted tomography scan (CT) of the spine also bring an additio-
nal contribution to the investigation'®.

The surgical approach of the spinal schwannomas includes la-
minectomy, hemilaminectomy, facetectomy and can be asso-
ciated with fusion depending on the extension of the approach
to the spine'*, but can also be made by a small surgical ope-
ning".

In the present case, the decision was to perform a laminotomy
and a laminoplasty. The direct microsurgical approach to the
tumor after opening of the dura permitted the removal of the
whole lesion, including the involvement of left LS fibers. This
procedure is based on the literature, because the priority is the
complete removal of the tumor?.

In conclusion, in cases of low back pain and sciatica with re-
currence of symptoms should prompt a thorough review of the
medical history, physical examination and imaging studies to
establish the diagnosis and to prevent delay in treatment, as
tumors like schwannomas may be present, instead of a disc
herniations.
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Minimally invasive surgical management of a fracture-dislocation

at the thoracolumbar junction

Manejo cirurgico minimamente invasivo para fratura com

deslocamento da jungdo toraco-lombar

Raphael Vicente Alves, MD'
Wilson T. Asfora, MD FRCSC FACS?

ABSTRACT

Introduction: The surgical approach to treat thoracolumbar
fractures is controversial. Case Report: The authors report the
case of an Ll fracture-dislocation treated through posterior
approach to perform spinal canal decompression, interbody
fusion, transpedicular stabilization, posterolateral fusion,
and reduction of kyphotic deformity. Conclusion: Minimally
invasive surgical procedure with circumferential arthrodesis
through the posterior approach could be considered an option
to manage selected L1 fracture-dislocation.

Keywords: Minimally invasive; Lumbar spine fractures; Poste-
rior lumbar interbody fusion.

RESUMO

Introducao: O acesso ciriirgico para o tratamento de fraturas
toraco-lombares é controverso. Relato de Caso: Os autores re-
latam o caso de uma fratura com deslocamento de LI tratada
através do acesso posterior no qual se realizou descompressdo
do canal espinhal, fusdo interssomdtica, estabilizacdo trans-
pedicular, fusdo postero-lateral e reducdo da deformidade
cifotica. Conclusd@o: O procedimento cirirgico minimamente
invasivo com artrodese circunferencial através do acesso pos-
terior poderia ser considerado uma op¢do de tratamento em
casos selecionados de fratura com deslocamento em LI.

Palavras-chaves: Minimamente invasivo; Fraturas lombares;
Fusdo lombar interssomdtica posterior

INTRODUCTION

Fast technological development and sophistication over the
last years has made spine surgery safer, less invasive, and more
effective. Minimally invasive spine surgery has the same surgi-
cal goals of conventional open techniques however, this tech-
nique is performed through a smaller access corridor. This cor-
ridor must provide enough space to perform an effective spine
procedure and to keep the surrounding neural tissue intact.

The authors report a case of an L1 fracture treated through pos-
terior approach to perform spinal canal decompression, inter-
body fusion, transpedicular stabilization, posterolateral fusion,
and reduction of kyphotic deformity.

CASE REPORT

HISTORY AND EXAMINATION

A 37-year-old man was brought to the emergency room after a
snowmobile accident. The patient stated that immediately after
the accident he was unable to move his legs. However, he expe-
rienced a partial recovery of his right lower limb after prehospi-
tal immobilization. At the time of admission in the emergency
room he was ASIA Grade C. Bladder function, sphincter tone
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and perineal sensibility were intact. Radiography revealed a
fracture-dislocation at the thoracolumbar junction with severe
spinal canal effacement. (Fig. 1 A) Patient underwent computed
tomography (CT) scan which revealed a compression fracture
at L1 with comminuted fragments extending into the spinal ca-
nal; Retropulsion and tilting of the vertebral body at approxi-
mately 11 mm into the spinal canal. (Fig. 1B and 1C) Magnetic
resonance imaging (MRI) revealed the conus medullaris above
to the fracture and no evidence of cord contusion or abnormal
intramedullary signal. (Fig. 1D). A fracture-dislocation at L1
was diagnosed (subtype B.1.2 according to Magerl classifi-
cation) and the patient underwent operation through posterior
approach to restore vertebral column stability and to perform
spinal canal decompression.

Figure 1. Preoperative radiologic investigation. Radiography (lateral view) reveals
a fracture-dislocation at L1 with severe spinal canal effacement. Preoperative sa-
gittal local kyphotic deformity showed by lines (A). CT scan ( sagittal reformatted
view) : compression fracture of L1 with comminuted fragments extending into the
spinal canal (B). CT scan ( sagittal reformatted view with bone window): retro-
pulsion of the superior and posterior part of the vertebral body and height loss of
the vertebral body (C). MRI ( sagittal T2-weighted view): epidural blood at T12 L1
level, moderate spinal canal narrowing and uplifting of the posterior longitudinal
ligament at T12 L1 level (D).

Figure 2. Spine x-rays ( AP and lateral ) : satisfactory vertebrae alignment.
Reduction of kyphotic deformity showed by lines (A and B). CT scan ( axial bone
window at L1 T12 level) : cages in satisfactory position and adequate spinal
canal decompression. Previously identified fracture fragments within the spinal
canal were removed (C). Satisfactory vertebrae alignment and instrumentation in
adequate position (D). L1 spinous process and midline ligaments were preserved
(C and D).

SURGICAL PROCEDURE

The procedure was performed under general anesthesia with
the patient carefully prone positioned on gel rolls. Surgical ta-
ble was adjusted to gain distraction and reduction of kyphotic
deformity. After antiseptic techniques, a skin incision measu-
ring 5 cm long was marked under fluoroscopic control. A stan-
dard midline posterior subperiosteal dissection was carried out
from T12 to L2. A subtotal bilateral laminectomy at L1 was
performed with a high-speed drill under microscope magni-
fication. Spinous process and midline ligaments were preser-
ved. Medial facetectomy was performed to expose nerve root
and lateral aspect of dural sac. When direct visualization of
nerve roots and dural sac was obtained, we proceeded medial
facetectomy until total resection of facets. The ligamentum fla-
vum was removed to search for tears on the thecal sac. Medial
and superior resection of L1 pedicles at both sides allowed an
access corridor to the posterior upper halves of the affected

Alves RV, Asfora WT - Minimally invasive surgical management of a fracture-dislocation at the thoracolumbar junction

J Bras Neurocirurg 21 (2): 118-121, 2010



120

J B N c Brazilian Journal of Neurosurgery

Jornal Brasileiro de Neurocirurgia

Relato de caso

vertebral body. This exposure created space enough to remove
the retropulsed fragments and access the superior part of L1
vertebra with an adjacent intervertebral disc. An epidural he-
matoma was removed. Complete discectomy of L1 - T12 level
was performed in order to clear the interspace and better de-
compression of the spinal canal. Bone fragments were pushed
back into its anatomic position. After dural sac gentle retrac-
tion, titanium cages were packed at both sides with autologous
bone (laminectomy) associated to bone morphogenetic protein.
Fracture percutaneous transpedicular fixation was performed
with Sextant instrumentation system (Sextant; Medtronic, Inc.,
Minneapolis, MN, USA) at T12 and L2. Posterolateral fusion
was performed at the end of the procedure with local bone graft
from laminectomy and facetectomy. The surgical wound was
closed in layers and skin incision was closed with absorbable
intradermal running sutures to improve cosmetic appearance
and avoid discomfort associated to sutures removal. Applica-
tion of sterile adhesive strips was done for 48h.

POSTOPERATIVE FOLLOW-UP

Rehabilitation was initiated immediately and patient began to
take steps with the aid of a Jewett brace 1 day after surgery.
At this time he was ASIA Grade D (4/5 weakness of proxi-
mal left lower limb). Postoperative x-rays revealed satisfactory
vertebrae alignment. (Fig. 2A and 2B) Postoperative CT scan
showed adequate decompression of spinal canal, satisfactory
vertebrae alignment, and instrumentation in good position.
(Fig. 2C and 2D). No complains of pain were reported 1 week
after surgery.

DiscussioN

NSpine surgery is frequently used in the treatment of traumatic
thoracolumbar fractures which cause instability, affecting the
spinal cord or nerve roots. The main treatment targets for uns-
table thoracolumbar fractures include effective spinal canal de-
compression and neurological recovery maximization, normal
alignment restoration and deformity correction, spinal stability
and osseous fusion of the affected segments. Also to minimize
acute and chronic pain, allowing early mobilization and reha-
bilitation, and preventing secondary disability complications.

The surgery may be performed through anterolateral, poste-
rior or combined approaches. The surgical approach depends
on the fracture type, biomechanical and anatomical aspects of
affected segments, and surgeon’s experience or preference?.

Verlaan, et al. conducted an extensive review of the literature
about the treatment of thoracolumbar burst fractures and con-
cluded that evidence based guidelines are not available’. The
specific approach to be used in the treatment of these fractures
(anterior, posterior or combined approach) is controversial.

In the last years, some authors have reported case series and
case reports about minimally invasive surgical management of
lumbar burst fractures with circumferential arthrodesis throu-
gh posterior approach!3#¢, There are some differences between
the surgical techniques of these authors, but the main target
is to perform spinal canal decompression, interbody fusion,
transpedicular stabilization, posterolateral fusion, and reduc-
tion of kyphotic deformity, through the posterior approach.
The publication of Maciejczak, et al. is very instructive on his
minimally invasive spine technique®.

The aim of this publication is to report the reproducibility of
this minimally invasive spine surgery which allows circumfe-
rential reconstruction without the need of combined approa-
ches. This technique permits an anterior and posterior stabi-
lization with one incision at one surgical stage. Differently
from other authors, we report an anterior stabilization with a
titanium cage designed for posterior lumbar interbody fusion.
This difference allowed a subtotal excision of the pedicles and
no corpectomy. Due to decreased bone removal, this technique
can be performed as an urgency surgery since it reduces proce-
dure time. The posterior approach to the thoracolumbar spine
is well-known to most neurosurgeons and the early interven-
tion in these fractures is advantageous’.

Although a favorable result in this minimally invasive techni-
que was obtained, a long-term follow up will support or refute
the effectiveness of the procedure in this case.

CONCLUSION

Patients with selected L1-fracture may be treated through the
posterior approach to perform spinal canal decompression, in-
terbody fusion, transpedicular stabilization, posterolateral fu-
sion, and reduction of kyphotic deformity. This technique per-
mits an anterior and posterior stabilization with one incision at
one surgical stage and it could be considered a surgical option
to manage selected L1 fractures.

Alves RV, Asfora WT - Minimally invasive surgical management of a fracture-dislocation at the thoracolumbar junction

J Bras Neurocirurg 21 (2): 118-121, 2010



J B N c Brazilian Journal of Neurosurgery

Jornal Brasileiro de Neurocirurgia

121

Relato de caso

REFERENCES

Ayberk G, Ozveren MF, Altundal N, Tosun H, Seckin Z, Kili-
carslan K, et al. Three column stabilization through posterior ap-
proach alone: Transpedicular placement of distractable cage with
transpedicular screw fixation. Neurol Med Chir. 2008; 48: 8-14.

Bence T, Schreiber U, Grupp T, Steinhauser E, Mittelmeier W.
Two column lesions in the thoracolumbar junction: anterior,
posterior or combined approach? A comparative biomechanical
in vitro investigation. Eur Spine J, 2007. 16: 813-20.

Kocis J, Wendsche P, Visna P. Complete burst fracture of the
fifth lumbar vertebra treated by posterior surgery using expand-
able cage. Acta Neurochir. 2008; 150: 1301-5.

Maciejczak A, Barnas P, Dudziak P, Jagiello-Bajer B, Litwora
B, Sumara M. Posterior keyhole corpectomy with percutaneous
pedicle screw stabilization in the surgical management of lumbar
burst fractures. Neurosurgery. 2007; 60 [ONS Suppl 2]: 232-42.

Rutges JPHJ, Oner FC, Leenen LPH. Timing of thoracic and lum-
bar fracture fixation in spinal injuries: a systematic review of neu-
rological and clinical outcome. Eur Spine J. 2007; 16: 579-87.

Sasagawa T, Kawahara N, Murakami H, Demura S, Tomita K.
Decompression, correction, and interbody fusion for lumbar
burst fractures using a single posterior approach. Orthopedics
[serial on the Internet]. 2009 Oct [cited 2010 Fev 12]; 32(10):
[about 4 p.]. Available from: http://www.OrthoSuperSite.com/
view.asp?rID=43774

Verlaan JJ, Diekerhof CH, Buskens E, van der Tweel I, Verbout AJ,
Dhert WJA, et al. Surgical treatment of traumatic fractures of the
thoracic and lumbar spine: a systematic review of the literature on
techniques, complications, and outcome. Spine. 2004; 29: 803-14.

CORRESPONDING AUTHOR

Raphael Vicente Alves

Rua Estado de Israel 907, apto 31
Sdo Paulo, SP - Brasil

CEP 04022-002

raphaelvalves @yahoo.com.br

Alves RV, Asfora WT - Minimally invasive surgical management of a fracture-dislocation at the thoracolumbar junction

J Bras Neurocirurg 21 (2): 118-121, 2010



122

J B N c Brazilian Journal of Neurosurgery

Jornal Brasileiro de Neurocirurgia

Relato de caso

Lipoma intradural extramedular sem disrafismo: Relato de caso e

revisao da literatura

Extramedullary intradural lipoma without dysraphism: Case report and literature review

Rui Oliveira Costa’
Yves Bohrer Costa®

RESUMO

Lipomas medulares sdo tumoragdes benignas pouco freqiien-
tes, sendo considerada rara sua ocorréncia sem disrafismo
vertebral associado. O surgimento das manifestagcoes clinicas
ocorre predominantemente por volta 2¢ e 3° década de vida,
determinando, na maioria dos casos, um curso arrastado
de deterioragcdo neurologica que varia de acordo com sua
localizagcdo. Descrevemos nesse relato um caso raro de lipoma
medular intradural extramedular, sem associag¢do com disraf-
ismo; e fazemos uma breve revisdo da literatura considerando
a epidemiologia, tratamento e achados histologicos destas
lesdes.

Palavras-chave: Lipoma medular, lipoma intradural extra-
medular, tratamento cirtirgico.

ABSTRACT

Spinal lipomas are infrequent benign tumors, its occurrence is
considered rare when not associated with spinal dysraphism.
The appearance of clinical manifestations occurs predomi-
nantly around the 2nd and 3rd decades, determining, in most
cases, an insidious course of neurological deterioration that
varies according to the lesion region. We describe a rare case
of an intradural extramedullary lipoma, not associated with
dysraphism; and we briefly review the literature considering
the epidemiology, treatment and histology of these lesions.

Keywords: Spinal lipoma, Extramedullary intradural lipoma,
surgical treatment.

INTRODUCAO

Os lipomas medulares sdo tumoragdes benignas pouco fre-
qiientes, representando menos de 1% de todos tumores espi-
nhais.*"#1%16 S50 considerados intradurais quando o acimulo
de células adiposas situa-se completamente no espago intra-
dural.®* A ocorréncia de lipoma intradural sem disrafismo ver-
tebral é considerada rara,>®>'%'® Jocalizados com maior fre-
qiiéncia nas regides torécica e cervical.'*# Seu curso clinico é
varidvel, comumente associado a sintomas inespecificos, com
progressiva deterioracdo neuroldgica, sendo diagnosticado,
usualmente, por volta da 2% e 3* décadas de vida e decorrente
do seu efeito de massa sobre a medula.>”?

A seguir apresentamos um caso de lipoma intradural extrame-
dular, presente o nivel de L1, sem disrafismo vertebral, seu tra-
tamento cirdrgico e a evolugdo do quadro.

RELATO DE cASO

Paciente do sexo feminino, 19 anos, branca apresentava no mo-
mento da primeira consulta queixa de dor lombar ha dois me-
ses; hd cerca de 30 dias evoluiu com parestesia na face anterior
da coxa esquerda e perna esquerda.

Ao exame objetivo apresentava diminui¢do da forca distal no
membro inferior direito (dorsiflexdo do primeiro quirodactilo),

1. Coordenador da neurocirurgia do Hospital Memorial Arthur Ramos, Membro da ABN e SBN

2. Doutorando em medicina pela Universidade Estadual de Ciéncias da Satde de Alagoas
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redugdo da sensibilidade tactil e dolorosa no territério de L4-
L5 no membro inferior esquerdo. Havia diminui¢do da sensi-
bilidade dolorosa o MID em L2-L3 e L5-S1. Reflexos osteo-
tendinosos simétricos. Funcdes esfincterianas (urindria e fecal)
preservadas.

Exames Laboratoriais e bioquimica normais. Ressonancia
magnética (RM) da coluna toraco lombar evidenciou processo
expansivo intradural e extramedular na topografia de L1 com
hipersinal em T1 e T2 e com forte perda de sinal para-magné-
tico na sequéncia saturada de situacdo paramediana posterior
e paramediana esquerda, medindo 26x13x12 mm. O aspecto
encontrado era fortemente sugestivo de lipoma. Nos exames de
imagens realizados ndo havia evidéncias de disrafismo verte-
bral. Fig 1 e 2.)

Figura 1. RM (corte sagital) de coluna vertebral, com seta indicando a localiza-
¢ao do lipoma.

Figura 2. RM (cortes axiais), ponderadas em T2, observando-se em (A) lesao
lipomatosa (indicada pela seta) desviando a medula anteriormente e a direita e
em (B) sua relagao com as raizes nervosas.

Durante o ato cirtrgico foi realizada laminectomia de L1 e exé-
rese do ter¢o superior da Idmina de L2 com abertura

da dura-mater e aracndide, que revelou uma massa tumoral de
cor amarelada compativel com lipoma que envolvia a totali-
dade da raizes da cauda eqiiina. A exérese da referida lesdo
se mostrou extremamente dificil devido ao grau de aderéncia
desta les@o nas raizes nervosas. Diante da dificuldade citada,
realizamos exérese apenas parcial da referida lesdo. O resulta-
do do exame histopatolégico confirmou o diagnéstico de lipo-
ma, referindo a presenga de células adiposas entremeadas de
tecido fibrosa.

Durante avaliagdo p6s-operatdria, ocorrida no 15 dia apés o
ato cirdrgico, a paciente referiu melhora discreta do quadro 4l-
gico, estando o exame objetivo inalterado em relacdo aos défi-
cits sensitivo e motor observados anteriormente a intervengao
cirdrgica. Apés 60 dias, a paciente foi reavaliada e embora a
mesma referisse uma melhora subjetiva de seu quadro neuro-
lI6gico e alivio dos sintomas dlgicos, os déficits sensitivos e
motores permaneceram inalterados ao exame objetivo.

DiscussAo

Neoplasias da medula espinhal representam uma causa inco-
mum, porém importante, de dor na regifio dorsal, dor radicular
e déficits sensoriomotores em pacientes adultos e em crian-
cas;? de forma que estes sintomas podem estar presentes meses
a anos antes do diagndstico.?! Cerca de 30-40% destes tumores
sdo intradurais, os quais podem ser definidos como intra ou
extramedulares conforme sua relacdo anatdmica com o parén-
quima medular.!?? Dentre os tumores intradurais extramedula-
res o lipoma representa, juntamente aos tumores epidermoides,
paragangliomas, hemangiopericitomas, entre outros, causas
pouco freqiientes destas lesdes;'?? sendo, portanto, necessario
diferencia-los dos tumores da bainha nervosa e dos meningio-
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mas, que sdo as neoplasias intradurais extramedulares mais
freqlientes e metdstases, que embora pouco freqiientes, podem
cursar com clinica semelhante.'*'2

Os lipomas intradurais sdo pouco freqiientes, constituindo-se
apenas de 4-7% de todos os lipomas medulares.*'*!¥ Em nosso
relato a paciente apresentava um lipoma intradural extramedu-
lar sem disrafismo em regifo lombar, sendo esta regido descrita
pela literatura como possuindo menor incidéncia quando com-
parado com regides tordcica e cervical.>® Estas lesGes afetam
igualmente homens e mulheres.>”* O surgimento dos sinto-
mas ocorrem em trés picos de idade: nos primeiros 5 anos de
idade (24%); na segunda e terceira década de vida (55%); e na
quinta década de vida (16%).*"

A etiologia do surgimento destas lesdes permanece nao total-
mente esclarecida, sendo uma das teorias mais aceitas a que
sugere que estas lesdes sejam resultantes de ma formagao em-
briolégica.>*"!>18, Entre outras razdes para defender esta tese
estd no fato de que o tecido adiposo encontrado nos lipomas
ndo possui caracteristicas neopldsicas sendo metabolicamente
similar ao tecido adiposo corporal normal.>>!* O exame his-
tolégico do lipoma medular revela células adiposas maduras,
com a presenca eventual de tecido fibroso e/ou células muscu-
lares.>*>¢ Com base nesses dados, alguns autores sugerem que
estas lesdes deveriam ser classificadas como hamartomas e ndo
neoplasias benignas.>"1%12

A evolugido desta patologia ocorre de forma insidiosa,>*!* sen-
do freqiientemente associada a dores e deterioragdo neurolégi-
ca, que variam de acordo com o local da lesdo.” Para seu diag-
néstico o exame de eleicio é a RM, que € ttil na diferenciago
desta lesdo de outros tumores intradurais extramedulares,!%!41°
que podem apresentar-se de forma clinicamente indistinta ao
lipoma medular.’* A RM se evidencia tumoragio com caracte-
risticas de lesdo lipomatosa, apresentando sinal, tipicamente,
hiperintenso nas imagens ponderadas em T1 e variando entre
hipointenso, isointenso, ou hiperintenso em T2, sem ocorrén-
cia de realce por gadolinio, usualmente dorsal e bem circuns-
crita.!2810192022 Nag imagens de tumores da bainha nervosa,
observa-se tipicamente sinal isointenso em relagdo a medula
em T1 e hiperintenso em T2, apresentando realce heterogé-
neo com gadolinio; enquanto as imagens de meningiomas sao,
geralmente, isointensas em T1 e isointensas ou discretamente
hiperintensos em T2 (menos hiperintensos que os tumores da
bainha nervosa), apresentando realce homogéneo pelo gadoli-

niO. 1,21,23

Sao descritas na literatura medidas dietéticas e redugdo de peso
como tratamento conservador.>!° J4 o ganho de peso, gravidez
e tratamento com esterdides podem propiciar o aumento destas
lesdes e determinando o surgimento ou deterioragcdo do quadro
clinico.>”® O tratamento cirdrgico agressivo, com a ressec¢io

total da lesdo, é freqlientemente associado a mau prognésti-
co, podendo resultar em deteriora¢do neurolégica pds-cirurgi-
ca,'%1820 este método é recomendado por um menor nimero
de autores. A tentativa de ressec¢do total da tumoragdo pode
resultar em lesOes inadvertidas as raizes nervosas e a medula,
pois na maioria dos casos nao ha plano de clivagem bem defi-
nido separando o lipoma dessas estruturas.>'®!° Por outro lado,
o tratamento menos agressivo com laminectomia descompres-
siva e resseccdo subtotal € descrito pela literatura como alter-
nativa mais recomendada, resultando em interrupgdo da dete-
rioracdo neuroldégica e em alguns casos melhora do quadro a
longo prazo.”*'° E postulado que seu resultado é proporcional
a precocidade da intervengdo, pois em casos de déficit neurol6-
gicos importantes, de longa data, nio foi evidenciada melhora
do quadro clinico destes pacientes.”'>*!7 Entretanto, a cirurgia
profildtica em pacientes assintomaticos ndo é recomendada.'®!?
No caso por nés relatado a paciente foi submetida a ressec¢do
parcial do lipoma, ndo houve tentativas de resseccdo total pelo
risco inerente de lesionar estruturas nervosas e pela auséncia
plano de clivagem nitido. Ndo se observou modificagcdes ob-
jetivas do quadro clinico no acompanhamento pés-cirtrgico
havendo, portanto, uma interrupgdo da piora neurolégica cuja
paciente vinha apresentando.

Ha um consenso na literatura de que a ressec¢do deve ser reali-
zada, preferencialmente, sob visdo microscépica e com aspira-
dor ultrassonico.®!"1318 A resseccdo, entretanto, € tecnicamente
dificil em muitos casos pois a lesdo encontra-se firmemente
aderida a medula espinhal através de tecido fibroso.®*!® Este
fato também foi observado no caso deste relato. Alguns autores
sugerem que a resseccdo a laser, como alternativa, poderia ser
benéfica.® 1820,
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Spinal synovial cysts causing neurological deficit. Report of two

distinct cases

Cistos sinoviais espinhais, causando déficit neurologico. Relato de dois casos distintos

Emerson Magno F. de Andrade’
Raphael Vicente Alves’
Mariano Ebran Fiore'

Airton Batista de Araiijo Jr.!
Anténio Carlos Montanaro’
Roberto Godoy'

ABSTRACT

Synovial cysts of the spine are usually asymptomatic, rarely
causing nerve root or spinal cord compression. The authors
report on two cases of spinal synovial cysts. One patient
harbored a cervical cyst causing myelophaty, and a second
patient had a lumbar cyst with gradual development of ra-
diculopathy. In both cases the patients had improvement of
the symptoms and good outcome after surgical removal of the
cysts. Synovial cysts should be considered in the differential
diagnosis of any spinal extradural masses. The literature is
reviewed and the etiological, clinical presentation, diagnosis
and treatment are discussed.

Keywords: synovial cyst, myelopathy, radiculopathy, cervical
spine

RESUMO

Cistos sinoviais da coluna sdo normalmente assintomdticos
e raramente determinam compressdo radicular ou medular.
Os autores relatam dois casos de cistos sinoviais da coluna
vertebral. Um paciente possuia um cisto cervical causando
mielopatia, e um segundo paciente apresentava um cisto lom-
bar, com gradual quadro de radiculopatia. Em ambos os ca-
sos, os pacientes tiveram melhora dos sintomas e boa evolugdo
clinica apos remoc¢do ciriirgica dos cistos. Os cistos sinoviais
devem ser incluidos no diagnostico diferencial de lesoes extra-
durais raquidianas. A literatura é revista e a etiologia, apre-
sentagdo clinica, diagndstico e tratamento sdo discutidos.

Palavras-chave: cisto sinovial, mielopatia, radiculopatia,
coluna cervical

INTRODUCTION

The synovial cysts are most commonly involve the joints of the
limbs, and are rarely found in the spinal canal. Their relative
frequency in the spine is unknown, but they are most frequen-
tly found in the lumbar spine and extremely rare in the cervical
and thoracic region3. Several theories have been suggested
to explain the pathogenesis of synovial cysts. Although most
cases of these cysts are related to degenerative changes, its ori-
gin remains unclear. Intraspinal synovial cysts can serve as a
cause of radiculopathy, myelopahy and low back pain, and are
normally misdiagnosed. The authors describe a case of cervical
C3-C4 synovial cyst presenting with myelopathy, and a case of
L4-L5 cyst causing L5 radiculopathy, followed by a review of
the relevant literature.

Case 1

An 81 year-old man, previously independent and mobile, pre-
sented to the neurologic clinic with a 2-month history of gra-
dually progressive gait disturbance, weakness and numbness
in all limbs. Physical examination confirmed a spastic tetrapa-
resis (3+/5) with a sensory level for pinprick sensation to C4
bilaterally, as well as an increased response to knee and ankle
jerks. Deep tendon reflexes were hyperactive, and his plantar
response was extensor bilaterally, more evident in the left. Epi-
sodes of urinary retention were described.

1. Division of Neurosurgery, Beneficéncia Portuguesa de Sao Paulo, Brazil.
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Cervical MRI with axial and sagittal views revealed marked
spondylosis and an image of cystic aspect at the level of C3 to
C4, hyposignal in the T1 and hypersignal in the T2-weighted
sequence, causing severe compression of the spinal cord. A
preoperative diagnosis of synovial cyst was made (Fig. 1).

Figure 1. MRI ( sagittal (A) and axial (B) T2-weighted ) of the cervical spine,
showing a circumscribed, high-signal intraspinal extradural mass causing severe
compression of the spinal cord at the C3-C4 level.

A C3-C4 laminectomy was performed, and a gray-colored fi-
brocystic lesion originating from the left face joint at C3-C4
was identified. The cyst was removed with microsurgical tech-
niques and the dura was left intact. Histopathology study was
consistent with synovial cyst, consisting primarily of myxoid
material with interspersed fibroblast-like cells (Fig. 2).

Figure 2. Histopathology study of the cyst shows degenerative fibrous tissues
and myxoid material with interspersed fibroblast-like cells, consistent with
synovial cyst.

Postoperatively, the neurological status of the patient improved
rapidly. One month later, the patient was able to walk without
support, with full power in his right arm and leg , with mini-
mally reduced power in his left arm and left leg.

CASE 2

A 79-year-old woman comes to the hospital with a 5 months-
history of a gradually progressive pain and paresthesia in right
lower limb . She had some difficulty in walking because of
the pain, causing her to visit the emergency department several
times over past 2 months. Pain persisted despite conservative
treatment with analgesics.

Examination showed decreased power in the right foot inver-
sion and in right extensor hallucis longus. Straight-leg raising
beyond 20 reproduced the patient’s usual pain. Spine MRI
showed a well-defined cystic mass posterolateral to the right
lumbar L5 nerve root, adjacent to the facet and compressing
the right L5 root (Fig 3).

Figure 3. MRI ( sagittal (A) and axial (B) T2-weighted ) demonstrating a left L4—
L5 isointense synovial cyst arising from the adjacent facet joint.

She was initially managed by percutaneous CT-guided aspira-
tion of the facet joint cyst, with temporary relief of symptoms.
A L4-L5 right hemilaminectomy was then performed and the
cyst located in continuity with the L4-L5 facet joint was com-
pletely removed. Pathologic examination showed a 9.0 mm
cyst of fibrous connective tissue with synovial lining and focal
inflammation (Fig. 4). After surgery, the patient had complete
relief of symptoms.
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Figure 4. Histopathology study of the cyst shows degenerative fibrous tissues
and myxoid material with interspersed fibroblast-like cells, consistent with
synovial cyst.

DiscussioN

Synovial cysts of the spine are uncommon, and asymptomatic
in most of cases. They have no sexual predominance and occur
more frequently in the fifth or sixth decades. Pathogenesis of
the cysts is unclear and many theories have been proposed to
explain their origin'®!!. Based on the fact that synovial cysts
are contiguous with joints, some authors proposed that these
lesions arise through a defect in the wall of the joint capsule,
caused by an increased and abnormal motion in the involved
segment, spondylosis and spondylolisthesis, degeneration and
herniation of a joint capsule, spinal trauma and rheumatoid ar-
thritis>!". Other theories include increased secretion by fibro-
blasts, presence of developmental rests, myxoid degeneration
of connective tissue, displaced cell rests of synovia and neofor-
mation from articular tissue*>!!.

Kao et al. first introduced the term juxta-facet cysts to describe
synovial and ganglion cysts of the facet joints of the spine®. A
cyst can be classified in synovial or ganglion by their common
location, origin or pathological findings. Synovial cysts are
most often in connection with the joint and found in the poste-
rolateral aspect of the spinal canal. Ganglion cysts can be seen
in the same location but occuring predominantly on the poste-
rior aspect of the facet joint>®. Regardless of classifications, the
clinical significance, treatment and prognosis are equal’.

The relative frequency of the synovial cyst in the spine is unk-
nown, however they are most frequently found in the lumbar
spine and rarely in the cervical and thoracic spine. The most
common affected levels are L4-L5, L5-S1 and the lower cervi-

cal spine, segments with great mobility and commonly affected
by degenerative disease. These findings support the theory that
excessive stress to the facet joint is important in cyst genera-
tion>>19,

To the best of our knowledge, only 28 cases of cervical sy-
novial cysts are described in the literature. Most of the upper
cervical cysts are located in the C1-C2 facets or near the odon-
toid process, and most of the lower cervical cysts were located
near C6-C7 facet joints, where there is increased motion at the
synovial joint'.

In Brazilian literature there are few publications concerning
neurological symptoms caused by synovial cysts's. We found
only a single case of a cervical synovial cyst, located at atlanto-
axial joint, causing myelopathy due to cervicomedulary com-
pression in an 88 year-old female patient, excised via a right
posterolateral approach'. Another case reported a cyst located
in the thoracic spine causing spastic paraparesis in a young
girl, which was removed thoroughly by laminectomy?.

The location of a synovial cyst influences its clinical presenta-
tion, but the signs and symptoms are the same of other spinal
diseases commonly encountered such as herniated disc, spinal
stenosis and spondylosis. In the lumbar spine, they can present
with as low back pain and lumbar radiculopathy®. In the cer-
vical and thoracic spine synovial cysts can also present with
radiculopathy, rarely causing myelopathy'“%. In this case, the
cyst was located in a right posterolateral position, compressing
the spine and causing myelopathy. Symptoms may oscillate
because these cysts increase under mechanical stress and can
change in size. Rarely, synovial cysts of the lumbar spine may
rupture and hemorrhage into the epidural space results in an
acute increase in pain and radicular symptoms and causing
symptomatic cauda equina compression'.

MRI has become the primary imaging technique for evalua-
tion and diagnosys of synovial cyst. Typical findings include
increased T2 signal intensity and low to moderate T1 signal
intensity, and a thin rim of paramagnetic contrast often enhan-
ces the periphery of the cyst. Axial T1 and T2-weighted images
are more useful for evaluating thecal sac and radicular com-
pression®”!!. Occasionally, the cysts contain blood, and these
are seen as low intensity on T2-weighted images. In the pre-
sent case the cyst was hypointense on T1 and hyperintense on
T2-weighted images. On computed tomography, the cysts are
difficult to differentiate from disc herniation, unless they are
peripherally calcified or contain gas''.

The differential diagnosis of a synovial cyst includes herniated
disc, perineural and arachnoid cyst, meningioma, schwanoma,
meningioma, matastasic tumor and hypertrophic synovitis. An
unequivocal diagnosis is only made based on histopathological
exam'?,
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The 3rd World Congress on Cerebral

Revascularization and

The 10th Annual Hands-on Course

on Microanastomosis & EC-IC Bypass Techniques
07/01 — 10/01/2010

Practical Anatomy & Surgical Education 3839 Lindell Blvd
St. Louis, MO — USA

End. Eletr.: http://pa.slu.edu

pa@slu.edu

26th Annual Meeting of the AANS/CNS

Section on Disorders of the Spine and Peripheral Nerves
17/02 —20/02/2010

Rosen Shingle Creek | Orlando, Florida, USA

End. Eletr.: www.aans.org

WWW.CNs.org

III Latin American Congress on Neuroendoscopy
I Latin American Meeting on endoscopic
Transnasal Skull Base Surgery

16/03 — 19/03/2010

Rosario, Argentina

End. Eletr.: www.neuroendoscopia.com.ar
fernandezmolina@inecod.com.ar
workshopneuroendoscopia@ gmail.com

Annual Meeting European Association of
Neurosurgical Societies - EANS

25/03 —27/03/2010

University of Groningen | Groningen, Netherlands
End. Eletr.: www.kenes.com/eans
eans2010@kenes.com

American Association of Neurological
Surgeons Annual Meeting
01/05 — 05/05/2010

Philadelphia Marriot Downtown Hotel Philadelphia, Estados Unidos

End. Eletr.: www.aans.org

Biannual Meeting American Association of
Stereotactic and Functional Neurosurgery

13/06 — 16/06/2010

Marriott New York Downtown Hotel | New York, USA
End. Eletr.: www.assfn.org

XXVII Congresso da Sociedade Brasileira de Neurocirurgia
11/09 — 16/09/2010

Centro de Convengdes - Salvador, Bahia

End. Eletr.: www.neurocirurgia2010.com.br

XIX Congress of the European Society for
Stereotactic and Functional Neurosurgery
22/09 - 25/09/2010

Astir Palace Complex | Athens, Greece

End. Eletr.: www.essfn2010.org

SIACCO -1 Simposio Internacional de
Actualizacién en Cirugia de Columna
30/09 — 02/10/2010

Puerto Madryn, Argentina

End. Eletr.: drfernandezmolina@gmail.com
info @ grupompargentina.com

Congress of Neurological Surgeons — 2010 Annual Meeting
16/10 — 21/10/2010

Moscone Convention Center | San Francisco, California, USA
End. Eletr.: www.cns.org

XXXIV Congresso Latinoamericano de Neurocirugia
23/10 - 28/10/2010

Hotel Royal Decameron | El Salvador, El Salvador

End. Eletr.: www.clan2010elsalvador.com

The 38th Annual Meeting of International
Society for Pediatric Neurosurgery

30/10 — 04/11/2010

The Shilla Jeju, Jeju Island, Korea

End. Eletr.: www.ispn2010.org

10th Asian-Oceanian International
Congress on Skull Base Surgery
18/11 —20/11/2010

Grand Hyatt | Bali, Indonesia

End. Eletr.: www.aosbs2010.org

8th Panarab Neurosurgical Congress
26/11 —29/11/2010

Algiers, Algeria

End. Eletr.: www.pans-algiers2010.com

XIV Congresso da Academia Brasileira de Neurocirurgia
19/04 —23/04/2011

Centro de Convengdes

Natal, Rio Grande do Norte

End. Eletr.: www.neuronatal.com.br

14th WFNS Interim Meeting

15th Brazilian Society of Neurosurgery
Congress of Continuous Education
14/09 — 17/09/2011

Summerville Resort,Porto de Galinhas
Pernambuco, Brasil

End. Eletr: www.wfns.org
www.wfnsinterimmeeting.com.br

XVII Congreso Boliviano de Neurocirugia
World Federation of Neurosurgical Societies
Post Graduate Training Course

Reunién Intermedia de la Sociedad de
Cirugia Neurolégica Del Cono Sur

Reunion Administrativa Federaciéon
Latinoamericana de Neurocirugia

31/03 — 03/04/2010

La Paz, Bolivia

beltran_raul @hotmail.com

4th World Congress for Endoscopic Surgery
of the Brain, Skull Base, and Spine

28/04 — 30/04/2010

David L. Lawrence Convention Center
Pittsburgh, Pennsylvania, USA
www.skullbasecongress.com
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10 Congresso de Cirurgia Espinhal
29/04 — 01/05/2010

Hotel Maksoud Plaza

Séao Paulo, SP
www.cirurgiadacolunavertebral.com.br

Simposio Latino Americano de

Tratamento do Cancer de Cabeca e Pescoco e Cancer de Pulmio
20/05 - 22/05/2010

Mercure Grand Hotel SP

Ibirapuera, Sao Paulo

eventos @accamargo.org.br
www.accamargo.org.br/simposiolatinoamericanocpp

Fifth International Hydrocephalus Workshop
20/05 - 23/05/2010

Creta Maris Hotel

Island of Crete, Greece
www.hydrocephaluscrete2010.gr

II Cominco — Congresso e Técnicas Minimamente
Invasivas da Coluna Vertebral

22/07 — 24/07/2010

Sheraton Sao Paulo — WTC Convention Center

Sao Paulo, SP

www.cominco2010.com.br
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The Society for Neuro-Oncology

15th Annual Scientific Meeting & Education Day
18/11 - 21/11/2010

Montreal, Canada

WWW.S0C-Ne€uro-onc.org

The Joint Meeting of 59th Annual Conference of
Neurological Society of India — NSI

Congress of Neurological Surgeons — CNS

16/12 — 19/12/2010

Jaipur, India

www.neurocon2010.com

2011 Annual Meeting of the AANS/CNS

Section on Disorders of the Spine and Peripheral Nerves
09/03 — 12/03/2011

JW Marriott Desert Ridge

Phoenix, Arizona, USA
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WENS 2013
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COEX Convention Center, S. Korea
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