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1. INTRODUGAO




A Hemorragia Intraparenquimatosa Cerebral (HIC) corresponde a cerca de 10
a 15% dos acidentes vasculares cerebrais (AVC) (Fischbein, Wijman, 2010). As HIC
sdo divididas em primarias, que sdo causadas por ruptura ndo traumatica de
pequenos vasos lesados pela hipertenséo arterial sistémica (HAS), ou hemorragias
secundarias, geralmente por lesdes vasculares, como aneurismas ou malformagdes
vasculares, além de neoplasias ou disturbios da coagulacdo (Siddiqui et al, 2011).

Um individuo com HIC geralmente se apresenta na emergéncia com déficit
neurologico focal agudo, crise epiléptica ou alteracdo do nivel de consciéncia. Os
principais fatores de risco para HIC s&o idade avangada e o grau de HAS, porém o
tabagismo e o alcoolismo também estdo relacionados (Fischbein, Wijman, 2010).
Além disso, a presenca de uma lesdo estrutural, particularmente aquelas com
componente vascular, traz consigo um risco anual de ruptura, com a possibilidade
de HIC (Brown et al, 1988).

A HIC apresenta alta letalidade e risco de incapacidade neurologica
permanente, além de pior prognostico quando comparada ao AVC isquémico.
Admite-se que o principal fator relacionado ao prognostico desfavoravel seja o
volume inicial da HIC (Wada et al, 2007). Estudos recentes utilizando tomografia
computadorizada multidetectores (TCMD) tém demonstrado que a presenga de
extravasamento de contraste no interior da HIC (spot sign) constitui forte preditor de
crescimento da hemorragia, levando a um progndéstico ainda mais reservado
(Delgado Almandoz, Romero, 2011).

O extravasamento de contraste iodado no interior da HIC foi originalmente
descrito na literatura desde a década de 1970. Kowada et al (1972), bem como
Mizukami et al (1972), relataram poucos casos de extravasamento de contraste no

interior da HIC, em estudos de angiografia por cateter. Kowada et al (1972)
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descreveram 12 pacientes com HIC e observaram extravasamento do contraste em
cinco deles, ja na fase arterial do estudo angiografico por cateter. Os focos de
extravasamento aumentavam suas dimensdes e sua atenuacdo na fase venosa
precoce e esse padrao persistia na fase tardia da aquisicdo angiografica por cateter.
Outro método também utilizado, com este mesmo intuito, foi a ressonéncia
magnética (RM) e Murai et al (1998) observaram o extravasamento do Gadolinio no
interior da HIC, em 39 pacientes com HIC.

Apesar disso, a angiografia por cateter e a RM apresentam algumas
limitagbes para seu uso na rotina das salas de emergéncia, como a baixa
disponibilidade, execugdo mais dificil, custo relativo alto e a obrigatoriedade de
profissional especializado (operador dependente) no caso da angiografia por cateter.

No final da década de 1990 surgiram na literatura os primeiros estudos a
analisar a expansao da HIC utilizando Tomografia Computadorizada (TC). Murai et
al (1999) estudaram 31 pacientes com AVC hemorragico, utilizando angiografia por
tomografia computadorizada (angio-TC) e demonstraram a presenca de
extravasamento de contraste no interior da HIC em cinco pacientes, sendo que em
trés deles documentou-se a expansado da hemorragia nos estudos subsequentes.
Becker et al (1999) estudaram a relagéo do extravasamento do contraste no interior
da HIC com a letalidade, demonstrando 63% de letalidade no grupo com
extravasamento do contraste no interior da hemorragia e apenas 16% no grupo de
pacientes sem extravasamento. Na mesma linha, Goldstein et al (2007) encontraram
maior letalidade e expansdo da hemorragia em pacientes com extravasamento do
contraste no interior da HIC, com odds ratio 18 vezes maior de expansao nos casos

em que este achado estava presente.
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Wada et al (2007) introduziram o termo spot sign, ao se referirem ao
extravasamento do contraste nos casos de HIC primaria e da mesma forma
encontraram associagdo positiva entre este sinal visto a TC e a expansao da
hemorragia. Na ultima década foram publicados diversos estudos na literatura
internacional, com numero de pacientes variados, estudando as caracteristicas do
spot sign e suas relagdes com expansao da HIC, letalidade e progndstico (Goldstein
et al, 2007; Wada et al, 2007; Delgado Almandoz et al, 2009; Demchuk et al, 2012).
Nao encontramos, todavia, estudos semelhantes na populagdo latino-americana.
Faz-se, entretanto, obrigatorio considerar as particularidades como a alta
prevaléncia de HAS na populagao brasileira (Lyra et al, 2012) e, consequentemente,
a ocorréncia frequente de HIC (Lessa, Bastos, 1983; Lessa, Silva, 1993), além de
algumas peculiaridades como a grande miscigenagdo, para questionar a
reprodutibilidade integral dos resultados da literatura internacional no cenario
brasileiro.

Nos ultimos anos o desenvolvimento da tecnologia com multiplas fileiras de
detectores para os equipamentos de TC fez com que a TCMD se tornasse o método
de escolha para o estudo de muitas das urgéncias neuroldgicas, incluindo
particularmente os acidentes vasculares cerebrais. O uso pleno da tecnologia
disponivel em nosso Servico de Diagnostico por Imagem, aliado a interagc&o
permanente entre as diversas equipes de atendimento que assistem a unidade
central de Pronto Socorro, com seu grande atendimento de urgéncias neurologicas,
ressaltou a necessidade do foco especifico na HIC na nossa populagdo. Neste
particular, a equipe de neurorradiologia propds-se a esmiugar as relagdes entre o

extravasamento do contraste (spot sign) e a expansao da hemorragia, bem como os
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fatores prognosticos e a letalidade da HIC nos pacientes atendidos na Santa Casa

de Misericordia de Sao Paulo.
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2. OBJETIVOS




Avaliar a presenga e as caracteristicas do spot sign em uma série de
pacientes com HIC primaria atendidos em um servigo de emergéncia de um hospital
terciario da cidade de Sao Paulo.

Analisar as relagbdes entre a presenca do spot sign e a expansao da HIC
primaria.

Estudar as relagbes entre a ocorréncia do spot sign e letalidade e o

prognostico da HIC primaria.

Objetivos



3. METODOS




3.1. Pacientes

Este estudo faz parte de um projeto maior que usa a TCMD para avaliar o
AVC hiperagudo/agudo; os protocolos foram separadamente revisados e aprovados
pelo Comité de Etica em Pesquisa da Irmandade da Santa Casa de Misericérdia de
S&o Paulo e todos os pacientes ou seus responsaveis legais assinaram o Termo de
Consentimento Livre e Esclarecido (Anexos 1 e 2).

Foram incluidos individuos de todas as idades com HIC primaria, cuja medida
do maior eixo da hemorragia foi = 2,0 cm, que realizaram TC em até 72 horas apds o
icto no Hospital Central da Irmandade da Santa Casa de Misericordia de Sdo Paulo,
consecutivamente, no periodo compreendido entre agosto de 2011 a setembro de
2012.

A HIC primaria foi diagnosticada quando a HAS foi o unico fator causal
identificado para a hemorragia. Os pacientes foram categorizados conforme a
presséao arterial (PA) em dois grupos (PA = 140-179 x 90-109 mmHg ou PA > 180 x
110 mmHg). Também foram categorizados conforme a glicemia em dois grupos
(glicemia < 140 mg/dL e glicemia > 141 mg/dL).

Os dados clinicos e laboratoriais foram avaliados e correlacionados com a
expansao e a letalidade da HIC. Qualquer outra etiologia isolada ou adicional a HAS
foi considerada como critério de exclus&o.

Os pacientes foram monitorados em unidades de terapia intensiva ou em sala
de emergéncia e tratados de acordo com as recomendagdes brasileiras para o

manejo da HIC (Pontes-Neto et al, 2009).
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3.2. Critérios de inclusao

1. Individuos de todas as idades com HIC primaria confirmada através de estudo
de TC sem contraste.
2. Concordéncia em participar do estudo, dada pelo paciente ou seu

responsavel.

3.3. Critérios de exclusao

1. Confirmacgéao da presenca de HIC de causa secundaria ou traumatica.

2. Impossibilidade de acesso venoso para a administragao do contraste iodado
por bomba injetora.

3. Histdria de alergia especifica ou contraindicagdo ao uso de contraste iodado.

4. Presencga de HIC menor que 2,0 cm em seu maior eixo.

5. Realizagao do estudo de TC com mais de 72 horas do icto.

6. Exames de imagem com técnica inadequada ou com artefatos.

3.4. Analise das Imagens

Todos os exames de imagem foram realizados com doses minimas de
radiacao e contraste iodado intravenoso em aparelho de TCMD com 64 fileiras de
detectores (Brilliance CT 64 Channel, Philips Medical, Eindhoven, The Netherlands),
nas fases sem contraste, arterial (precoce) e venosa (tardia) da angio-TCMD. O
exame de TC foi realizado com 120 kilovolts (KV) e 185 milliamperes (mAs), com
450 mm de campo de visao (FOV) e pitch de 0.673. A fase arterial da angio-TCMD

foi realizada 20 segundos apés a injegdo do contraste iodado em veia periférica,
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usando bomba injetora de duas cabecas (Medrad, Warrendale, USA), com
velocidade de infusdo de 4-6 ml/s, com acesso 18-G, na dose de 1,5 ml/Kg. A fase
venosa da angio-TCMD foi realizada com os mesmos parametros, 60 segundos
apos a injecao do contraste iodado intravenoso.

A interpretagdo das imagens incluiu a analise da TC sem contraste, as
imagens fonte da angio-TCMD nas fases arterial e venosa, bem como as
reconstru¢gdes com projecédo de intensidade maxima (MIP) e tridimensionais (3D).
Todas as imagens foram processadas usando estagdo de trabalho (Extended
Brilliance Workspace v3.5.0.2250, Philips Medical Systems Nederland B.V., PC Best,
The Netherlands).

A analise das imagens foi realizada por dois radiologistas com experiéncia na
interpretacdo de estudos de TC e angio-TCMD, em consenso, visando identificar a
presenga ou auséncia do spot sign, conforme critérios estabelecidos por Delgado

Almandoz, Romero (2011), demonstrado no Quadro 1.

QUADRO 1. Critérios para identificagao do spot sign.

Identificacao do spot sign
Qualquer foco de extravasamento de contraste dentro da hemorragia

Descontinuo de vasos normais ou anormais adjacentes a hemorragia

Atenuacao > 120 Unidades Hounsfield

Categorizamos nossa série de pacientes quanto ao escore do spot sign,
avaliando o numero de focos de extravasamento do contraste no interior da
hemorragia, bem como a maior dimensdo deste foco e a atenuacdo em unidades
Hounsfield, para construir o escore do spot sign, como previamente proposto

(Delgado Almandoz et al, 2010).
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Para a analise comparativa, o volume da HIC foi calculado na primeira TC
sem contraste e na TC de controle, multiplicando-se os trés maiores eixos da HIC e
o resultado desta multiplicagdo por 0,52 (AP x CC x LL x 0,52). A expansao da
hemorragia foi determinada em TC sem contraste iodado intravenoso, realizada no
acompanhamento, conforme a indicagdo e o melhor juizo clinico, sem a interferéncia
deste protocolo de estudo. Hemorragias extra-axiais ndo foram consideradas neste
calculo.

A expanséo foi considerada quando a hemorragia aumentou em mais de 6 ml
ou em mais de 33% de seu volume inicial. Foram categorizados como pior
prognostico aqueles pacientes que apresentaram expansdo da hemorragia,

necessidade de cirurgia ou morte durante a internagéo hospitalar.

3.5. Analise estatistica

Realizamos analise univariada e multivariada para estudar as variaveis
relacionadas. Na analise univariada usamos o teste exato de Fisher e o teste de
igualdade das meédias para determinar as relagbes entre as variaveis com a
letalidade, progndstico e a expansdo da HIC. Utilizamos também uma regressao
logistica multivariada para identificar variaveis independentes na expansido da
hemorragia e na letalidade. Foi considerado estatisticamente significante o valor

p<0,05.
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4. RESULTADOS
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Abstract

Intracerebral hemorrhage (ICH) causes high rates of disability and neurological
sequelae. Objective: To evaluate spot signs as predictors of expansion and worse
prognosis in the nontraumatic ICH in a Brazilian cohort. Method: We used
multidetector computed tomography angiography to study 65 consecutive patients
(40 men, 61.5%), with ages varying from 33 to 89 years (median age: 55 years). The
clinical and imaging findings were correlated with the findings based on the initial
imaging. Results: Of the individuals who presented a spot sign 73.7% died (in-
hospital mortality), whereas in the absence of a spot sign, the mortality rate was
43.0%. Although expansion of the ICH was detected in 75% of the patients with a
spot sign, expansion was observed in only 9.0% of the patients who did not present a
spot sign. Conclusions: The spot sign strongly predicted expansion in nontraumatic

ICH and an increased risk of in-hospital mortality.

Key words: spot sign, multidetector computed tomography angiography,

hemorrhagic stroke, brain hemorrhage.
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Resumo

A hemorragia intraparenquimatosa cerebral (HIC) apresenta altas taxas de
incapacidade e sequela neurologica. Objetivo: Avaliar a presenca de spot sign como
preditor de expansao e pior prognostico no follow-up de HIC ndo traumatica em
brasileiros. Método: Usamos a angio-tomografia para estudar prospectivamente 65
pacientes consecutivos (40 homens — 61,5%), com idades variando de 33 a 89 anos
(mediana - 55 anos). Evolugéo clinica e achados de imagem foram correlacionados
com a interpretagdo dos achados do exame inicial. Resultados: 73,7% dos
individuos com spot sign no estudo tomografico inicial evoluiram para obito e, na sua
auséncia, a taxa de mortalidade foi 43,0%. Enquanto a expansédo da HIC foi
detectada em 75% dos pacientes com spot sign, ela foi notada em 9% daqueles sem
este sinal. Conclusao: O spot sign mostrou-se forte preditor de expansao da HIC
nao traumatica e representa maior risco de morte hospitalar nesta coorte de

pacientes.

Palavras-Chave: spot sign, angio-TC, acidente vascular cerebral hemorragico,

hemorragia cerebral.
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Intracerebral hemorrhage (ICH) accounts for approximately 10-15% of all
strokes' and has a poor prognosis, with a 30-day mortality rate of approximately 50%
and high rates of disability and neurological sequelae.? Computed tomography (CT)
is often the first imaging test performed on patients with suspected ischemic or
hemorrhagic stroke.! Fast acquisition, wide availability, a relatively low cost, and a
high sensitivity for the detection of acute hemorrhage have justified the increase in
multidetector computed tomography (MDCT) use during the last decade.

Recent studies have confirmed that expanding hematoma occurs in
approximately 70% of patients undergoing CT scan within the first 3 hours of stroke,
suggesting that certain findings on MDCT angiography are likely predictors of growth
hemorrhage.>* The most important predictor of mortality and neurological disability is
the initial volume of the ICH; however, hematoma expansion leads to a conservative
prognosis. The presence and characteristics of an active extravasation of contrast
within the ICH (spot sign) was initially detected on angiography as a predictor of
hemorrhage expansion.”> This imaging sign has also been reproduced on MDCT
angiography as a robust predictor of expansion and as an indicator of worse
prognosis and mortality.>* MDCT angiography has been proven to be a rapid and
reproducible alternative to catheter angiography that reduces the risks to the enrolled
patients and offers significant benefits to the decision-making process.®*

A higher incidence of hemorrhagic stroke has been reported in the Latin
American population.’®" Inherited ethnic factors attributed to miscegenation have
been implicated, in addition to several environmental characteristics, such as the
diet, the often pre-existing long-term untreated arterial hypertension, and the delayed
access of Brazilians to emergency rooms, all of which presumably contribute to the

worsening health conditions in our population. These features might influence the
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clinical and/or imaging patterns.

To the best of our knowledge, this is the first MDCT study of primary ICH to
examine a large sample of Latin American patients. It remains necessary to
reproduce the applicability of MDCT angiography and to evaluate the effects of
hemostatic drugs on this population.

Our primary aims are to study the spot sign characteristic that can be
observed on MDCT scans and to assess the relationship of this finding with mortality
and expansion in a cohort of patients with primary ICH. The relevance of the current
study derives from the potential reproducibility of this procedure within routine
evaluations of this common condition, which frequently demands intensive care and

is responsible for variable neurological sequelae in economically active persons.

Methods

Patients

The present study is part of a larger study of the use of MDCT techniques to
evaluate hyperacute stroke; consequently, the protocols have been separately
reviewed and approved by the Institutional Review Board and the local ethics
committee.

Patients of any age or gender who presented with brain parenchyma
hemorrhage > 2.0 cm in any axis as demonstrated by a routine noncontrast CT
(NCCT) from August 2011 to September 2012 were considered to be eligible to be
submitted to the protocol. MDCT scanning with comparable imaging parameters,
including computed tomography angiography (CTA) was performed within the first

three days after the ictus. Informed consent was obtained from all of the subjects
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(signed personally or by their guardians).

Primary ICH was diagnosed when systemic hypertension, which was defined
as blood pressure > 140 x 90 mmHg, was the only identified etiology. We excluded
the patients whose ICH had occurred more than three days prior, those with
contraindications to the intravenous iodine contrast agent, those who refused to
participate in the study, and those whose examinations included images that either
were of inadequate quality or contained technical artifacts.

The clinical data and laboratory results were reviewed to make a systemic
arterial hypertension diagnosis. Glycemia (Gl) and blood pressure (BP) were
considered according to its level. These parameters were studied separately and
their influence to both ICH expansion and in-hospital mortality was analyzed. Any
other etiology, solely or superimposed on the systemic hypertension that could justify
ICH, were considered to be additional exclusion criteria. All patients were monitored
in the intensive care unit or emergency room and treated according to the Brazilian
guidelines for the management of intracerebral hemorrhage.14

All of the imaging exams were conducted using a minimal dose of both
ionizing radiation and intravenous iodinated contrast in a 64-slice CT scanner
(Brilliance CT 64 Channel, Philips Medical, Eindhoven, The Netherlands), adding
CTA to the previously requested NCCT. The CTA examination was performed using
120 kilovolts (KV) and 185 milliamperes (mAs), a 450 mm field of view (FOV) and a
pitch of 0.673. The arterial phase was performed after a time delay of 20 seconds by
injecting iodine contrast at 4—6 ml/s in a dual-head power injector (Medrad,
Warrendale, USA) with an 18-G i.v. access, generally located in a peripheral vein, at
a total dose of 1.5 ml/kg. The venous phase was obtained using identical parameters

60 seconds after the beginning of the contrast administration. The control CT study
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was performed using similar parameters, only without contrast (NCCT), according to

clinical judgment.

Imaging analysis

The imaging interpretations included analysis of the NCCT and CTA-source
images (CTA-SI), as well as the maximum intensity projection (MIP) and
tridimensional (3D) post-processed views. All of the data were post-processed using
commercially available software on a workstation (Extended Brilliance Workspace
v3.5.0.2250, Philips Medical Systems Nederland B.V., PC Best, The Netherlands).

All of the studies were evaluated in consensus by 2 radiologists (AJR and
MRJr) with experience in the diagnosis of ICH and in the interpretation of CTA. A
spot sign was considered to be present or absent on CTA-SI according to the
following previously defined criteria proposed by Delgado:* one or more focus of
contrast pooling within a hemorrhage (of any size and morphology), discontinuous
from normal or abnormal vasculature adjacent to the hemorrhage, and attenuation >
120 UH.

The hematoma volumes were calculated on the first NCCT scanning and on
the imaging follow-up, estimating the three major axes of the hematoma and
multiplying the result by 0.52. Extra-axial hemorrhage was not considered in the
volume calculations.

To comparatively categorize our cohort of subjects, we considered the number
of foci of extravasation within the ICH as well as the largest dimension of focus and
attenuation in Hounsfield Units (HU) to build a spot sign score (SSS), as previously

proposed**® (Table 1).
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Hematoma expansion was defined at the follow-up NCCT by an absolute
growth greater than 6 ml or a relative growth of more than 33% from the initial
NCCT.? A poor outcome was defined as a substantial hematoma expansion at follow-

up CT, death, or the need for surgery.

Statistical analysis

Univariate analysis using either the Fisher’s exact test or Student’s T-test was
used to determine the relationship between the presence of the spot sign with the
expansion of ICH and hospital mortality. We also used a multivariate logistic
regression model to identify the independent predictors of the expansion of the
hemorrhage and hospital mortality. The results were considered to be statistically

significant when p value <0.05.

Results

According to the inclusion criteria, 155 subjects were consecutively studied
during the defined period. A total of 90 patients (90/155, 58.1%) were subsequently
excluded: 25 individuals (25/155, 16.1%) were excluded due to ICH that was
attributed to trauma, 46 additional subjects (46/155, 29.7%) were ultimately
diagnosed with secondary ICH, 15 others (15/155, 9.7%) were excluded because
peripheral venous access was not possible, 2 subjects (2/155, 1.3%) had been
evaluated more than 72 hours after ictus, and 2 subjects (2/155, 1.3%) were
excluded due to inappropriate technical conditions or the presence of artifacts that

hampered the analysis.
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We enrolled 65 subjects with primary ICH to the current study, with no
statistically significant differences with respect to gender or age (p=0.111).
Demographic data, BP and Gl levels, ICH volume and the elapsed time between the
stroke and the initial CTA were all measured (Table 2). The spot sign on CTA-SI was
observed in 19 subjects (19/65, 29.2%). The median intracerebral blood volume was
20.7 ml, and the average volume of blood was estimated as 49.4 ml (range: 1-245
ml). The average volume was 60.3 ml in the spot sign-positive group (range: 2.6—245
ml) and 44.9 ml in the spot sign-negative group (range: 1-159 ml), with no significant
difference between these groups.

According to Gl levels, patients were divided into two distinct groups (Gl < 140
mg/dL and GI > 141 mg/dL). According to their BP levels they were also divided into
two others groups (BP = 140-179 x 90-109 mmHg and BP > 180 x 110 mmHg). No
statistical relationship was demonstrated between any of these groups and ICH
expansion or in-hospital mortality (p>0.05).

All of the spot signs (19/19, 100%) were detected during the venous phase of
MDCT angiography in our series of patients (Figure 1). Conversely, the sign was
detected in 15 subjects during the arterial phase (15/19, 79%).

The frequency, sensitivity and specificity of the spot sign in our data were
compared to previously reported results (Table 3).* Brain hemorrhage was
categorized according to its SSS (Table 4). When analyzed together, the SSS groups
(score 1, 2, 3 and 4) exhibited an expansion of hemorrhage in 75% (6/8) of the cases
compared with 9.0% (2/23) of the cases without a spot sign, and this difference was
significant (p=0.002). Taken together, the SSS groups showed a mortality rate of
73.7% (14/19) versus 43.0% (20/46) among the patients who did not present this

imaging finding (p=0.029).
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When categorizing patients according to the SSS, we found 6 patients with
score 1 (6/19), 10 with score 2 (10/19), 1 with score 3 (1/19) and 2 patients with
score 4 (2/19). Hemorrhage expansion was observed in 9.0% (2/23) of the patients
without a spot sign, in 80% (4/5) of those with score 1, and in 67% (2/3) of those with
score 2. All of the patients with scores of 3 and 4 died after the initial CT and did not
undergo a CT control.

A spot sign was documented in our series of patients only on the first day,
even after the first 3 hours of ictus, with an average of 5.1 hours and a median of 3
hours (range: 1-24 hours). The median overall time from the ictus to CTA scanning
was 6 hours in our series, and the mean was 10.9 hours (range: 1-72 hours).

Multivariate logistic regression was used to analyze certain additional features,
including the ICH location and volume, the presence of a spot sign, the shape and
attenuation of the hemorrhage and the duration of ictus. The incidence of mortality
was primarily influenced by the ICH volume (p=0.001) and the presence of a spot
sign (p=0.02), whereas the expansion of hemorrhage was only influenced by the spot

sign (p=0.001).

Discussion

The active extravasation of contrast within a hemorrhage has been described
in catheter angiography for nearly 30 years.” Similar findings have also been
described in MRI with the use of gadolinium'’ and in CTA-SI.24°

Recent guidelines have confirmed that rapid neuroimaging is strongly
recommended to confirm hemorrhagic nature of the stroke, while CTA may be

considered useful to evaluate for underlying secondary ICH determined by structural
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lesions, including vascular malformations and tumors (Class lla; Level of Evidence:
B) and also to help identify patients at risk for hematoma expansion (Class llb; Level
of Evidence: B)."® Our results agree with previous reports confirming that the
presence of spot sign on CTA-SI is an accurate and reliable predictor of nontraumatic
hemorrhage expansion, mortality and poorer neurological outcomes.?*

The current report confirmed that contrast extravasation not only is an early
event in the CTA-SI analysis, as the spot sign occurred after the first 3 hours of ictus
in our cohort of patients, but was also documented 24 hours after the ictus. The
detection of a spot sign in our series of patients was less frequent than in certain

previous reported series,>?%?%2>%7

most likely due to their shorter delay before
arriving at the hospital. Spot sign detection is higher if the CTA is obtained within the
first 3 hours after stroke,>?” but it has also been documented after this period and
can be detected during both phases of MDCT angiography (arterial and venous).>*
The reported frequency of these delayed spot signs, which are detected during the
venous phase of MDCT angiography, has ranged from 8% to 23% of all the spot
signs identified in various series.* The venous phase of CTA was also the most
important for the detection of spot sign in our series, allowing for its detection in 21%
of the patients.

Appropriated institutional imaging protocols for MDCT, including CTA, must be
carefully defined, in order to avoid unnecessary radiation exposure and intravenous
contrast administration. The use of this technique is supported by the current
literature.*®® Delgado Almandoz et al*'® defined CTA-SI parameters appropriate for
the diagnosis of spot sign within ICH. To predict a variable risk for the various types

of spot signs, these authors have proposed a score that considers the number of foci

of leakage inside of the hemorrhage, the size of greater focus and its attenuation. To
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the best of our knowledge, this is the first study that uses the same CTA approach to
both detect and categorize spot signs in a Brazilian cohort of patients.

Our data are consistent with previously published results, confirming similar
results in the detection of spot sign within ICH and reinforcing the applicability of CTA
to clarify the risk of a worse prognosis, including in-hospital mortality.>*'® The
demographic data among our patients were similar to those in previous studies.’*
Despite the higher mortality among those patients with hyperglycemia, our results did
not confirm statistical significance. Probably, the small number of patients in the
defined groups has limited the analysis. Different levels of high BP were not also
correlated to the worse prognosis in this series. Conversely, international guidelines
have defined that normoglycemia is recommended (Class I: Level of Evidence: C),
while BP should monitored according to previously defined parameters (Class llb;
Level of Evidence: C)."® Despite of that, optimal management of high BP and
hyperglycemia in ICH remains to be clarified.*®

The current literature suggests applying careful interpretation to recognize
results that can mimic spot sign on CTA-SI. Some of these results can be due to
vascular causes, such as aneurysms and arteriovenous malformations that have
continuity with adjacent vessels, facilitating recognition.'’® There are also non-
vascular causes that can mimic spot signs on CTA-SI, such as heterogeneous
bleeding and calcification foci. All of these findings should be scrutinized on both
NCCT and CTA to avoid the misdiagnosis of spot signs.

Our report has certain limitations, including the delayed arrival of the patients
to our center and the smaller sample of patients relative to previous series.*'>?%%

Although the majority of our patients self-reported themselves as Caucasians, the

incidence of miscegenation in our population is well known.'®'® Certain ethnic
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variations, including miscegenation and concurrent uncontrolled systemic arterial
hypertension, may contribute to more severe ICH outcomes among Latin
Americans.'®"® Further controlled studies using hemostatic drugs in Latin American
subjects remain necessary to examine the expansion of hemorrhage with variable
clinical outcome improvements, as previously reported among populations of
developed countries.'®?’

The authors encourage the use of this standardized MDCT protocol, including
both arterial and venous phases, in an imaging work-up for ICH among Brazilian
patients who arrive at the hospital during the first 24 hours after ictus. An appropriate
approach and specific treatment might support the adoption of public policies in the
treating of Brazilian patients with ICH, ensuring earlier and more efficient treatment.
In conclusion, the incidence of spot sign on CTA-SI was positively associated with
hematoma expansion, a poor prognosis and mortality in our Brazilian cohort of
patients with primary ICH. Our results reinforce the hypothesis that CTA-SI is useful
to detect the spot sign during the first 24 hours after primary ICH, particularly when
considering venous phase CTA 3 hours after ictus. These findings also support the
conclusions that a higher score (SSS) significantly increases the chance of death and
that even the presence of a spot sign is an independent strong predictor of

hematoma expansion.

Resultados



28

References

1. Fischbein NJ, Wijman CA. Nontraumatic intracranial hemorrhage. Neuroimag
Clin N Am 2010;20:469-492.

2. Wada R, Aviv RI, Fox AJ, et al. CT angiography "spot sign" predicts
hematoma expansion in acute intracerebral hemorrhage. Stroke 2007;38:1257-1262.

3. Demchuk AM, Dowlatshahi D, Rodriguez-Luna D, et al. Prediction of
haematoma growth and outcome in patients with intracerebral haemorrhage using
the CT-angiography spot sign (PREDICT): a prospective observational study. Lancet
Neurol 2012;11:307-314.

4. Delgado Almandoz JE, Romero JM. Advanced CT imaging in the evaluation of
hemorrhagic stroke. Neuroimag Clin N Am 2011;21:197-213.

5. Kowada M, Yamaguchi K, Matsuoka S, Ito Z. Extravasation of angiographic
contrast material in hypertensive intracerebral hemorrhage. J Neurosurg
1972;36:471-473.

6. Krol AL, Dzialowski I, Roy J, et al. Incidence of radiocontrast nephropathy in
patients undergoing acute stroke computed tomography angiography. Stroke
2007;38:2364—2366.

7. Dittrich R, Akdeniz S, Kloska SP, et al. Low rate of contrast-induced
nephropathy after CT perfusion and CT angiography in acute stroke patients. J
Neurol 2007;254:1491-1497.

8. Hopyan JJ, Gladstone DJ, Mallia G, et al. Renal safety of CT angiography and
perfusion imaging in the emergency evaluation of acute stroke. Am J Neuroradiol
2008;29:1826-1830.

9. Oleinik A, Romero JM, Schwab K, et al. CT angiography for intracerebral
hemorrhage does not increase risk of acute nephropathy. Stroke 2009;40:2393—
2397.

10. Lessa |, Silva MR. Cerebrovascular diseases as multiple cause of death in
Salvador: magnitude and space differences of mortality omitted in official statistics.
Arq Neuropsiquiatr 1993;51:319-324.

11. Saposnik G, Del Brutto OH. For the Iberoamerican Society of Cerebrovascular
Diseases. Stroke in South America: a systematic review of incidence, prevalence,
and stroke subtypes. Stroke 2003;34:2103-2108.

12. Lessa |, Bastos CA. Epidemiology of cerebrovascular accidents in the city of
Salvador, Bahia, Brazil. Bull Pan Am Health Organ 1983;17:292-303.

13. Minelli C, Fen LF, Minelli DPC. Stroke incidence, prognosis, 30-day, and 1-
year case fatality rates in Matdo, Brazil. Stroke 2007;38:2906-2911.

Resultados



29

14. Pontes-Neto OM, Oliveira-Filho J, Valiente R, et al. Brazilian guidelines for the
manegement of intracerebral hemorrhage. Arg Neuropsiquiatr 2009;67:940-950.

15. Delgado Almandoz JE, Yoo AJ, Stone MJ, et al. Systematic characterization of
the computed tomography angiography spot sign in primary intracerebral
hemorrhage identifies patients at highest risk for hematoma expansion: the spot sign
score. Stroke 2009;40:2994-3000.

16. Morgenstern LB, Hemphill JC Ill, Anderson C, et al. Guidelines for the
Management of Spontaneous Intracerebral Hemorrhage: a Guideline for Healthcare
Professionals From the American Heart Association/American Stroke Association.
Stroke 2010;41:2108-2129.

17. Murai Y, lkeda Y, Teramoto A, Tsuji Y. Magnetic resonance imaging-
documented extravasation as an indicator of acute hypertensive intracerebral
hemorrhage. J Neurosurg 1998;88:650—655.

18. Gazzola S, Aviv RI, Gladstone DJ, et al. Vascular and nonvascular mimics of
the CT angiography "spot sign" in patients with secondary intracerebral hemorrhage.
Stroke 2008;39:1177-1183.

19. Davis SM, Broderick J, Hennerici M, et al. Hematoma growth is a determinant
of mortality and poor outcome after intracerebral hemorrhage. Neurology
2006;66:1175-1181.

20. Mayer SA, Brun NC, Begtrup K, et al. Efficacy and safety of recombinant
activated factor VII for acute intracerebral hemorrhage. N Engl J Med
2008;358:2127-2137.

21. Anderson CS, Huang Y, Wang JG, et al. Intensive blood pressure reduction in
acute cerebral haemorrhage trial (INTERACT): a randomised pilot trial. Lancet Neurol
2008;7:391-399.

22. Becker KJ, Baxter AB, Bybee HM, Tirschwell DL, Abouelsaad T, Cohen WA.
Extravasation of radiographic contrast is an independent predictor of death in primary
intracerebral hemorrhage. Stroke 1999;30:2025-2032.

23. Goldstein JN, Fazen LE, Snider R, et al. Contrast extravasation on CT
angiography predicts hematoma expansion in intracerebral hemorrhage. Neurology
2007;68:889-894.

24.  Kim J, Smith A, Hemphill JC I, et al. Contrast extravasation on CT predicts
mortality in primary intracerebral hemorrhage. Am J Neuroradiol 2008;29:520-525.

25. Ederies A, Demchuk A, Chia T, et al. Postcontrast CT extravasation is
associated with hematoma expansion in CTA spot negative patients. Stroke
2009;40:1672-1676.

Resultados



30

26. Delgado Almandoz JE, Yoo AJ, Stone MJ, et al. The spot sign score in
primary intracerebral hemorrhage identifies patients at highest risk of in-hospital
mortality and poor outcome among survivors. Stroke 2010;41:54—-60.

27. Hallevi H, Abraham AT, Barreto AD, Grotta JC, Savitz SI. The spot sign in
intracerebral hemorrhage: the importance of looking for contrast extravasation.
Cerebrovasc Dis 2010;29:217-220.

Resultados



31

FIGURE 1- A 67-year-old male presented with right hemiparesis and a decreased level of
consciousness. Initial NCCT after 2 hours of ictus (A) demonstrating the larger extension of an ICH
(6.5 x 4.0 x 4.3 cm, volume = 60 ml). The arterial phase of the CTA-SI (B) did not reveal a spot sign.
The venous phase of the CTA-SI (C) revealed an unequivocal spot sign (arrow). NCCT for the imaging
follow-up (D) showing ICH expansion after 24 hours of ictus (7.6 x 4.0 x 6.0 cm, volume = 94 ml).
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TABLE 1- The spot sign score (SSS), as proposed by Delgado-Almandoz et a

15
l.

Spot Sign Characteristic

Points

Number of spot signs

1-2

=3

Maximum axial dimension

1-4 mm

25 mm

Maximum attenuation

120-179 HU

2180 HU

SSS - spot sign score; HU - Hounsfield unit.
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TABLE 2 — The demographic data, clinical and blood test from our series of patients.

Patient Gender Age Ictus (h) Volume (ml) Spot Sign §8S8* Race™* GI**** Bp*****
(years)

1 F 82 13 113.0 N 0 Wh 100 190X100
2 F 37 24 44.0 N 0 Wh 106 150X100
3 F 87 8 50.0 Y 2 BI 101 240X140
4 F 60 7 174 N 0 Wh 94 140X110
5 F 33 6 88.0 N 0 Wh 95 220X110
6 F 72 1 217 N 0 Wh 123 210X160
7 F 55 9 56.0 N 0 BI 130 140X90
8 F 48 12 20.0 N 0 Wh 116 150X90
9 F 47 11 17.0 Y 2 Bl 105 180X110
10 F 37 2 96.0 Y 2 Wh 88 200X120
11 F 44 6 6.3 Y 1 Wh 96 200X140
12 F 45 4 32.0 Y 2 Wh 100 140X90
13 F 63 1 43 Y 1 Wh 463 160X110
14 M 76 3 220.0 Y 2 Wh 236 240X120
15 F 80 5 14.0 Y 4 Wh 278 220X110
16 F 7 24 17.8 N 0 Mx 133 160X110
17 F 44 1 29 Y 1 Wh 270 230X120
18 F 44 3 35 N 0 Wh 227 150X100
19 F 78 3 24 N 0 Wh 96 180X100
20 F 43 4 1.3 N 0 Wh 83 240X170
2 F 72 12 82.0 N 0 Wh 155 190X110
22 F 56 48 56.0 N 0 Mx 156 180X120
23 F 55 14 31.0 N 0 Wh 215 140X90
24 F 54 18 13.2 N 0 Wh 107 240X140
25 F 72 5 11.9 N 0 Wh 126 160X100
26 F 51 24 15.0 N 0 Wh 124 230X130
27 M 53 48 18.0 N 0 Wh 120 250X160
28 M 59 9 13.0 N 0 Wh 61 240X140
29 M 38 6 140.0 N 0 Wh 126 180X130
30 M 41 72 10.5 N 0 Mx 175 140X90

3 M 59 5 15.9 N 0 Wh 100 220X160
32 M 67 3 99.0 N 0 Wh 209 200X130
33 M 49 2 5.6 N 0 Wh 135 280X140
34 M 67 3 68.8 Y 1 Wh 109 230X120
35 M 74 48 33.0 N 0 Mx 112 160X110
36 M 49 10 6.7 N 0 Wh 105 170X110
37 M 45 6 126.0 N 0 Mx 13 150X100
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Continuation:

Patient Gender Age Ictus (h) Volume (ml) Spot Sign SS artery* SS venous* SS8S* Race™* GI**** Bp*****

(years)
38 M 54 18 17.7 N 0 Wh 207 180X100
39 M 48 6 58.0 N 0 Wh 121 160X110
40 M 46 4 20.7 N 0 As 155 140X90
M M 49 8 30.5 N 0 Wh 136 200X110
42 M 46 24 58.0 N 0 Wh 95 170X90
43 M 55 24 416 Y + + 2 Wh 161 150X110
44 M 66 3 115.0 N 0 Wh 114 140X90
45 M 64 3 16.5 Y + + 2 Wh 160 140X90
46 M 52 6 159.0 N 0 Wh 118 160X110
47 M 7 7 81.0 N 0 Wh 110 160X100
48 M 81 6 58.0 N 0 Wh 260 190X100
49 M 45 2 14.1 N 0 Wh 319 160X110
50 M 51 24 240 N 0 Wh 130 170X120
51 M 79 3 245.0 Y + + 4 Wh 145 160X100
52 M 68 4 75 N 0 Wh 214 160X90
53 M 61 6 25 Y + + 2 Wh 148 140X90
54 M 57 8 186.0 Y + + 3 Wh 210 180X90
55 M 47 10 10.8 N 0 BI 220 160X110
56 M 89 12 118.0 N 0 Wh 133 150X100
57 M 81 11 123.0 N 0 Wh 137 150X90
58 M 57 11 87.0 N 0 Wh 150 220X120
59 M 60 3 107.0 Y + + 2 Mx 120 220X140
60 M 60 2 10.9 Y + + 2 Wh 123 220X120
61 M 52 11 19.0 N 0 Wh 150 160X100
62 M 45 1 9.0 Y + 1 Mx 148 280X160
63 M 46 6 1.0 N 0 Mx 100 220X100
64 M 39 3 17.0 Y + 1 Wh 12 190X90
65 M 59 7 23 N 0 Wh 97 140X90

F — female / M — male; N - No /Y - Yes; * - Spot Sign detected on arterial (SS artery) or venous (SS venous) phases of
computed tomography angiography; ** - SSS: spot sign score; *** - Races were considered according to self-reported skin
color: White (Wh), Brown skin or Mixed (Mx), Black (BI) or Asian (As); GI**** - Glycemia (mg/dL); BP***** - Blood Pressure
(mmHg).

Resultados



35

TABLE 3 — Frequency and accuracy of the spot sign for the prediction of mortality
and hematoma expansion in several studies.

Sensitivity/Specificity
Studies N Spot Sign Hematoma expansion Mortality
frequency (%)

Becker et al? 113 46.0 n/a 77173
Wada et al? 39 33.3 91/89 43/69
Goldstein et al? 104 55.8 92/50 73/50
Kim et al** 56 26.8 n/a 50/83
Ederies et al? 61 42.6 94/79 n/a
Delgado Almandoz et al's 367 19.3 88/93 n/a
Delgado Almandoz et al? 573 23.2 n/a 41/85
Hallevi et al? 27 48.1 100/100 n/a
Rosa Jr. et al 65 29.2 67/91 41/85

n/a - not applicable.
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TABLE 4 — Spot sign score and its relationship with mortality, expansion of
hemorrhage and poor outcome.

SSS N N2 Expansion Mortality Pooroutcome Expansion % Mortality % Poor outcome %
0 46 23 2 20 30 9 43.5 65.2
1 6 5 4 4 4 80 66.7 66.7
2 10 3 2 7 9 67 70 90
3 1 0 0 1 1 - 100 100
4 2 0 0 2 2 - 100 100
AUC (95% CI) 0.79 (0.59-0.9) 0.63 (0.49-0.76)  0.56 (0.41-0.70)
P value 0.012 0.006 0.04

SSS - spot sign score; N — total number of patients; N2 - number of patients with a control CT; AUC - area under curve; Cl -
confidence interval.
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5. CONSIDERAGOES FINAIS
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Os resultados deste estudo confirmam a associagao entre a presencga do spot
sign e a expansao, o pior progndéstico e a maior letalidade da HIC primaria também
em pacientes brasileiros.

Este estudo enfatiza a importancia da realizagdo da &ngio-TCMD nos
pacientes com HIC primaria, ndo apenas nas primeiras trés horas, mas em todos os
casos atendidos dentro das primeiras 24 horas apos o icto.

Nosso estudo ressalta a necessidade de priorizar o atendimento rapido da
HIC tornando seu diagndstico mais precoce e estimulando a instituicdo de politicas
especificas que agilizem o atendimento e permitam influir nos fatores progndsticos,
reduzindo a letalidade desta grave afecg&o neurologica.

Como perspectivas futuras esse estudo foi importante, pois permitiu
sedimentar o conhecimento especifico de uma técnica nova, além de reconhecer as
particularidades do nosso atendimento médico de wurgéncia e algumas
peculiaridades da nossa populacdo, vislumbrando a possibilidade de intervencao
com politicas objetivas. Dentre elas a definigho de terapéutica especifica,
particularmente a proposta de estudos prospectivos relacionando o uso de drogas
hemostaticas, como o fator VII ativado e o acido e-aminocaproico (EACA) na
tentativa de conter a expansao da HIC.

Esta nova tecnologia disponivel e o conhecimento acumulado a partir deste
estudo nos permitiu delinear uma nova linha de pesquisa utilizando a TCMD no
atendimento das urgéncias neuroldgicas em nossa instituicdo. Temos atualmente
estudado a relevancia do spot sign nas HIC secundaria e traumatica, visto que se
trata de temas de relevancia para a pratica clinica, até o momento pouco explorados
na literatura internacional. Nestes temas, temos desenvolvido protocolos especificos

e ja estudamos séries relativamente grandes de pacientes, analisando a presenca
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do spot sign e suas relagbes com expansao da HIC (traumatica e secundaria), bem
como suas implicagdes no prognaostico e na letalidade dos individuos acometidos por

estas condigbes frequentes.
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ANEXO 1
APROVAGAO COMITE DE ETICA

Plataforma Brasil - Ministério da Saude

Irmandade da Santa Casa de Misericérdia de Sao Paulo

PROJETO DE PESQUISA

Titulo: Fatores preditores de crescimento da hemorragia intraparenquimatosa cerebral ndo-
traumatica na avaliagdo por angiotomografia multidetectores.
Pesquisador: Marcos Rosa Junior Versao: 1

Instituicdo: IRMANDADE DA SANTA CASA DE CAAE: 00785612.5.0000.5479
MISERICORDIA DE SAO PAULO ((ISMCSP))

PARECER CONSUBSTANCIADO DO CEP

Numero do Parecer: 7503
Data da Relatoria: 28/03/2012

Apresentacao do Projeto:

O projeto mostra-se bem elaborado, cumpre todos os quesitos exigidos pelo CEP-SC e esta de acordo com a
Resolugdo CNS196/96.

Objetivo da Pesquisa:

Avaliar os fatores de imagem preditores de crescimento da hemorragia intraparenquimatosa cerebral nao
traumatica dos pacientes encaminhados a tomografia computadorizada com multidetectores; criar relatério para
melhorar o diagnéstico e a conduta no atendimento desses pacientes.

Avaliacao dos Riscos e Beneficios:

Sem risco, o exame diagnostico proposto consta da rotina para o atendimento da emergéncia das hemorragias
intraparenquimatosas cerebral ndo-traumatica.

Comentarios e Consideracdes sobre a Pesquisa:

Pesquisa relevante; visa melhorar o diagnéstico e a conduta no atendimento da emergéncia das hemorragias
intraparenquimatosas cerebral ndo-traumatica.

O projeto mostra-se bem elaborado, cumpre todos os quesitos exigidos pelo CEP-SC e esta de acordo com a
Resolucdo CNS196/96.

Consideracoes sobre os Termos de apresentacao obrigatéria:

Corrigir o TCLE: Manter o convite e a apresentagdo do responsavel pelo estudo; na sequéncia, comunicar ao
paciente ou a seu responsavel que o procedimento de angiotomografia faz parte de seu atendimento de rotina e
que o estudo usara apenas os dados desse exame e de seu prontudrio para essa avaliacdo. Explicar o exame
de tomografia computadorizada e incluir o esclarecimento sobre o contraste e possiveis reacdes a ele. Colocar
uma frase a respeito de ser sua participacédo voluntéria, sem énus e sem remuneracgéo e outra ressaltando que o
seu consentimento pode ser retirado sem prejuizo ao seu atendimento.

Recomendacoes:

No & area tematica especial, pois 0 exame proposto é rotineiro. Retorne até a aba de n°2 Area de estudo: deixe
em branco, ndo assinale nenhuma area especial; assinale apenas nas grandes areas do conhecimento: Grande
area 4. Ciéncias da Saude.

O orcamento esta adequado, porém no item: Financiamento... Tipo de financiamento colocar: Financiamento
proprio (para custear outros materiais e procedimentos que néo séo de rotina)

Re-imprima a folha de rosto e colete novamente as assinaturas; escaneie e anexe ao projeto como feito
anteriormente.

Conclusbes ou Pendéncias e Lista de Inadequacoes:
Todas as pendéncias foram atendidas.
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Dados do Projeto de Pesquisa

Titulo da Pesquisa: Fatores preditores de crescimento da hemorragia intraparenquimatosa cerebral ndo-traumatica na avaliagdo por angiotomografia multidetectores.
Pesquisador: Marcos Rosa Jinior

Area Tematica:

Versdo: 2

CAAE: 00785612.5.0000.5479

Submetido em: 23/03/2012

Instituigdo Proponente: IRMANDADE DA SANTA CASA DE MISERICORDIA DE SAO PAULO

Situagdo: Aprovado

Localizagdo atual do Projeto: Pesquisador Responsavel

Patrocinador Principal: Financiamento Préprio

2

Documentos Postados do Projeto

Tipo Documento Situagdo Arquivo Postagem
Parecer Consubstanciado do CEP A ﬁPB PARECER CONSUBSTANCIADO CEP.pdf 23/03/2012 08:51:00
Projeto de Pesquisa A mPB RELATORIO PESQUISA 7856.0df 23/03/2012 08:26:22
< o4 g
Interface REBEC A [ﬁ PB XML INTERFACE REBEC.xml 23/03/2012 08:26:21
Folna de Resto A @fclha de rosto digitalizada marcos.pdf 22/03/201210:44:25
TCLE - Modelo de Termo de Consentimento Livre e Esclarecido A IT . " . 18/03/2012 23:22:28
ermo de consentimento livre e esclarecido.doc
Listar Todos »
Tramitagdo:
CEP Tramite Situagio Data Tramite Parecer Informagdes
Irmandade da Santa Casa de . )
Misericordia de Sio Paulo Submetido para avaliagdo do CEP | 07/02/2012
Irmandade da Santa Casa de ’
Misericordia de Sdo Paulo Acetagdo do PP 1610312012
Irmandade da Santa Casa de " Fase de transigdo do CEPSC da
Misericérdia de Sédo Paulo Parecer iberado 18/03/2012 andlise de projetos ...Ver mais>>
Irmandade da Santa Casa de . )
Misericordia de Sio Paulo Submetido para avaliagdo do CEP | 23/03/2012
Irmandade da Santa Casa de ’
Misericordia de So Paulo Acetagdo do PP 2310372012
Irmandade da Santa Casa de " As Pendencias da reunido do dia
Misericordia de Sao Paulo Parecer liberado 2310372012 14103/2012 foram ... Ver mais>>

SAO PAULO, 23 de Margo de 2012

Assinado por:
Maria Helena Vianello Richtzenhain
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ANEXO 2
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Prezado paciente,

Vocé esta sendo convidado a participar de um estudo realizado no Hospital
da Santa Casa de Misericordia de Sao Paulo. Ele sera conduzido sob a
responsabilidade do investigador dessa instituigao, Dr. Marcos Rosa Junior (médico
assistente do Servico de Diagndstico por Imagem da Santa Casa, CRM 131639).
Antes de decidir se ira participar desse trabalho, é importante que vocé entenda por
que essa pesquisa esta sendo realizada e como sera seu envolvimento. O titulo
dessa pesquisa € “Fatores preditores de crescimento da hemorragia
intraparenquimatosa encefalica na avaliagdo por angiotomografia multidetectores”,
que tem como objetivo avaliar, através da tomografia computadorizada, achados que
possam predizer que a hemorragia cerebral pode crescer ainda mais, e desta forma
permitindo um tratamento mais eficaz e rapido para os pacientes. E importante dizer
que 0 exame que sera realizado (angiotomografia) ja esta bem estabelecido na area
médica ha muitos anos e é realizado de forma rotineira em todo mundo e este
exame ja faz parte da conduta habitual para o seu atendimento, usado na rotina do
hospital e o estudo usara apenas os dados desse exame e do prontuario meédico
para avaliar a evolugdo clinica do paciente, visando melhorar o diagndstico e a
conduta médica. A tomografia € um exame radioldgico de alta resolugdo, que
permite uma acurada avaliagdo do cérebro, usando raios X em doses bem
estabelecidas e ndo causam sofrimento, nem risco adicional a saude. Sera
necessario usar contraste iodado que sera injetado em uma veia periférica, para se
estudar os vasos do cérebro. Este contraste ja € usado ha muitos anos em todo
mundo, em doses bem estabelecidas, cujas eventuais reagdes sdo raras e ocorrem
na minoria dos pacientes, sendo que a maioria dos pacientes ndo apresenta estas
reagcdes. Porém, alguns pacientes podem apresentar uma reagdo leve a
administragdo do meio de contraste iodado caracterizada por uma irritacdo na
garganta ou espirros, calor transitorio e coceira no corpo, inchago nos olhos,
nauseas e vomitos; uma parcela menor ainda de pacientes (cerca de 1 caso a cada
1000 pacientes) pode apresentar uma reagdo mais grave, caracterizada por
dificuldades para respirar, choque, insuficiéncia renal e problemas cardiovasculares;
e as complicacdes fatais ao uso do meio de contraste iodado sdo extremamente

raras (cerca de 1 caso em 400.000 pacientes). Estou ciente que a equipe médica e
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de enfermagem desta instituicdo esta apta a tratar qualquer tipo de reacgéo
apresentada pelo paciente.

Caso este estudo confirme as expectativas, podera ser utilizado em varios
outros hospitais, com o intuito de ajudar o tratamento de mais individuos.

Cabe ao responsavel permitir ou nao a participacao do paciente neste estudo.
A participagdo é voluntaria, sem 6nus e sem remuneragdo e vocé pode retirar o
consentimento quando quiser sem prejuizo ao seu atendimento. Vale lembrar que a
angiotomografia habitualmente é feita nesses individuos com hemorragia cerebral. A
permissao solicitada € apenas na inclusdo dos dados do paciente no projeto de
pesquisa. Se decidir em nao participar, o paciente continuara a receber os cuidados
meédicos habituais. Se concordar em participar, o paciente fara o exame e seus
dados e o resultado do exame permanecerao em absoluto sigilo. O pesquisador do
estudo também fornecera ao responsavel quaisquer informacdes pertinentes durante
ou apdés a realizagdo do exame. As informacbdes obtidas no estudo serao
armazenadas e processadas para fins de avaliagdo cientifica. O Comité de Etica em
Pesquisa e a Comissdo Nacional de Etica em Pesquisa terdo permissdo para
examinar os seus dados de estudo e registros médicos a fim de verificar se o estudo
esta sendo realizado adequadamente e de que vocé deu seu total consentimento
(todas essas pessoas estdo sujeitas a um termo de sigilo). Se os resultados do
estudo forem publicados, sua identidade sera mantida em sigilo.
Afirmo que fui convenientemente esclarecido pelo pesquisador e que entendi o que
me foi explicado, de modo que concordo em participar da pesquisa de livre e
espontanea vontade.

Sé&o Paulo,___de de
Nome do responsavel por extenso Assinatura
Nome da testemunha por extenso Assinatura
Nome da testemunha por extenso Assinatura
Nome do pesquisador por extenso Assinatura

Anexos



49

ANEXO 3

NORMAS DE PUBLICAGAO - ARQUIVOS DE NEURO-PSIQUIATRIA

Form of articles

Arquivos de Neuro-Psiquiatria

Adopts the editorial standards of the International Committee of Medical Journal
Editors: ICMJE uniform requirements submitted to biomedical journals October 2005

update (www.icmje.org).

Authors must submit the original manuscript using the Microsoft Word text processor,
in font size 12 (Arial or Times New Roman). The text must contain, in this order:

1) Presentation (cover page):

a) Title synthetic and precise, up to 100 characters. The title should be suggestive,
drawing attention to the content, without being restricted to a strictly descriptive
nature. Except in manuscripts referring to particular aspects of a region that cannot
be extrapolated to the general population, descriptions of the region from which the
study originates should be avoided in the title. The title in Portuguese should be
placed after the title in English;

b) Author: name and, on behalf, as if desired for indexing;

c) Complementary information: original name of the institution in which the study was
produced, with the city and country; authors’ academic degrees and current

positions; funding; and postal and electronic addresses for correspondence.

2) Abstract and Resumo:

a. Articles, Review Articles, Tricks of the Trade and Historical Notes: up to 150
words, containing structured information (optional in Tricks of the Trade) regarding
the reason for and purpose of the study, method, results and conclusion;

b. Images in Neurology and Opinions do not have an Abstract or Resumo.
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3) Key Words or Palavras-Clave:

(a) Articles, Review Articles, Tricks of the Trade and Historical Notes: after the
Abstract and Resumo or Resumen, in conformity with the Health Science Descriptors
(http://decs.bvs.br/); please avoid other Key Words;

(b) Images in Neurology, Opinions and Thesis Abstracts do not have Key

words/Palavras-chave/ Palabras-Clave.

4) Abstract, Key words, Resumo or Palabras-Clave: should be placed, in this
order, after the name of the authors, before the text.

5) Text:

a) Original Aticles: up to 3,000 words, excluding the references, including:
introduction and purpose; method (subjects and procedures, explicit reference
regarding compliance with the applicable ethical standards, including the name of the
Ethics Commission which approved the study and the agreement of patients or their
relatives); results; discussion; aknowledgments; references. Do not repeat in the text
the data from tables and illustrations.

b) Review Atrticles: up to 5,000 words, excluding the references, including analysis on
data from other authors or meta-analysis, critical evaluation of data in the literature
and remarks based on the author’s personal experience.

c) Tricks of the Trade: up to 1,500 words, excluding the references. This section
includes short opinion statements relevant to current clinical practice and research.

d) Historical Notes: up to 1,000 words, without counting the references;

e) Images in Neurology: up to 100 words, with a summary of the clinical data and
comments on the images.

f) Opinions: up to 400 words.

g) Theses: up to 200 words.

6) Tables:

a) Original Articles and Review Articles: up to 7, presented on separate pages,
including: order number, title and legend. Do not use bars to separate lines or
columns;

b) Historical Notes: up to 4, with a format similar to that described for the articles.
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7) lllustrations:

a) Original Articles and Review Articles: up to 10 graphs or photos of high, with
legends on separate pages. Reproductions of published illustrations: attach
authorization from the publisher;

b) Historical Notes: up to 5, of high resolution (JPEG, at least 500 dpi) with format
similar to that described for the articles;

c) Images in Neurology: up to 8, of high resolution (JPEG, at least 500 dpi), on a
single page.

Note: For illustrations in color, the authors have to consult the Manager about the
costs.

8) References:

a) Original Articles: up to 30, limited to those that are essential to the content of the
article;

b) Review Articles: up to 60;

c) Historical Notes: up to 10;

d) Opinions and Images in Neurology: up to 5.

The references must:

a) Be numbered in consecutive order of their citation over the course of the text;

b) Follow the pattern of Index Medicus;

c) Include all the authors when there are up to 6; when there are 7 or more, list the
first 3 and follow them with "et al."

Method for making citations:

a) Articles: Author(s). Title. Periodical; year; volume: first-last page (with all the
digits);

b) Books: Author(s) or Editor(s). Title. Edition, if it was not the first. Translator(s), if
this was the case. City in which it was published: publisher, year: first-last page;

c) Book chapters: Author(s). Title. Editor(s) of the book and other data on this, as in
the preceding item;

d) Abstracts: Author(s). Title, followed by (Abstr). Periodical year; volume
(Supplement and its number, if this is the case): page(s).
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e) When it was not published in a periodical: Title of the publication. City in which it
was published: publisher, year, page(s);
f) Online book or text: Author(s). Title. Available at www... (name of the site).

Accessed (month, day, year);
g) Personal communications should only be mentioned in the text, in parentheses.

The references that appear in the articles published in this issue serve as a guide.
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