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Resumo

Obijetivos: Avaliar a deteccao do linfonodo sentinela em pacientes com céncer do
colo do Utero utilizando a combinagdo de azul patente com tecnécio®™®" e
complicagdes associadas ao uso do azul patente. Sujeitos e métodos: Este foi
um estudo de uma série de casos, para o qual foram selecionadas 56 mulheres com
diagnéstico de cancer do colo do utero estadios 1a2,Ib1,Ib2 e lla da FIGO, que se
submeteram ao procedimento de identificagdo do linfonodo sentinela. O periodo de
realizacdo do estudo foi de maio de 2006 a dezembro de 2007. O estudo é
apresentado em dois artigos: o primeiro consiste na deteccéo do linfonodo sentinela
no cancer do colo do Utero pela combinacdo do azul patente com tecnécio™™ e
avalia a concordancia entre a linfocintigrafia pré-operatéria e 0 mapeamento linfatico
intra-operatério com o0 gama probe; 0 segundo consiste na avaliacao das alteracoes
da oximetria de pulso das pacientes submetidas a cirurgia apés a injecao do azul
patente. Resultados: No primeiro artigo identificou-se pelo menos um linfonodo
sentinela em 83,13% das pacientes e a localizagao mais freqlente destes linfonodos
foi na cadeia iliaca externa. A sensibilidade, especificidade, valor preditivo positivo e
valor preditivo negativo foram, respectivamente, 80%, 100%, 100% e 97,67% no

histopatolégico de congelacdo. Além disso, observou-se que linfocintigrafia pré-
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operatéria detecta um numero consideravelmente menor de linfonodos sentinelas
guando comparado ao mapeamento linfatico intra-operatério com o gama probe. No
segundo estudo observou-se que somente uma paciente apresentou reacao
anafilatica. Treze pacientes apresentaram queda de oximetria de pulso (menor
que 96% de saturacao) apos a injecao do azul patente no colo do utero, que durou
em média cinco minutos e sem repercussoes clinicas; essa queda se associou de
forma limitrofe com tumores maiores e localizados ao redor do orificio externo do
canal cervical. Conclusoes: Concluiu-se que a combinacao do azul patente com o
tecnécio®™ demonstrou excelentes resultados na deteccéo do linfonodo sentinela;
a linfocintigrafia pré-operatéria nao oferece qualquer vantagem em relacdo ao
mapeamento linfatico intra-operatério com azul patente e tecnécio®™™. Nao houve
repercussoes clinicas devido a queda da oximetria de pulso e essas alteracdes
se correlacionaram, embora com significAncia limitrofe, com tumores maiores e

localizados ao redor do orificio cervical externo.
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Summary

Objectives: To evaluate sentinel lymph node detection in cervical cancer patients
using a combination of patent blue dye and technetium®™ and assess complications
associated with the use of patent blue dye. Subjects and methods: This study
investigated a case series that selected 56 women diagnosed with FIGO stage a2,
Ib1, Ib2 and lla cervical cancer who underwent a procedure for sentinel lymph node
identification. The study was conducted from May 2006 to December 2007 and was
described in two articles. The first article was about a study of sentinel lymph
node detection in cervical cancer using a combination of patent blue dye and

%m |t assessed the agreement between preoperative lymphoscintigraphy

technetium
and intraoperative lymphatic mapping with a gamma probe. The second article
focused on the evaluation of changes in pulse oximetry readings in patients
undergoing surgery after patent blue injection. Results: In the first article, at least
one sentinel lymph node was identified in 83.13% of the patients and the most
frequent site for finding sentinel lymph nodes was the external iliac chain. The
sensitivity, specificity, positive predictive value and negative predictive value were

80%, 100%, 100% and 97.67% respectively on histopathology examination of frozen

biopsy. In addition, it was observed that preoperative lymphoscintigraphy detected a
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substantially lower number of sentinel lymph nodes when compared to intraoperative
lymphatic mapping with a gamma probe. In the second study, only one patient
presented with an anaphylactic reaction. Thirteen patients showed a decrease in
pulse oximetry readings (less than 96% saturation) after patent blue injection into the
cervix, which lasted an average of five minutes and had no clinical repercussions.
There was a borderline association between this decline in oxygen saturation
values and tumors that were larger and located around the external cervical os.
Conclusions: It was concluded that a combination of patent blue dye and
technetium®™ demonstrated excellent results in the detection of sentinel
lymph nodes. Preoperative lymphoscintigraphy offers no advantage in relation to
intraoperative lymphatic mapping with patent blue dye and technetium®™. There
were no clinical repercussions due to lower oxygen saturation values. These
changes correlated with tumors that were larger and located around the external

cervical os, although the significance of this correlation was borderline.
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1. Introducao

As pacientes com tumores do colo do utero em estadios iniciais — Ib1 e
Ib2 — da Federacao Internacional de Ginecologia e Obstetricia (FIGO) sao
tratadas com radioterapia ou histerectomia radical com linfonodectomia pélvica
bilateral. Somente 12% a 26% das pacientes que se submetem a linfonodectomia
apresentarao linfonodos comprometidos ao exame histopatolégico (Hsu et al.,
1972; Boronow et al., 1977; Langley et al., 1980; Lee et al., 1989; Malur et al.,
2001; Di Stefano et al., 2005). A linfonodectomia determina aumento do tempo
cirurgico e maior morbidade, como linfedema e linfocisto (Niikura et al., 2004;
Lande et al., 2007). Em 20% a 50% dos casos os linfonodos metastaticos em
neoplasia uterina ndo estdo aumentados de tamanho, sendo o diagnostico
realizado somente apdés o exame histolégico do espécime da linfonodectomia

pélvica (Camilien et al., 1988; Matsukuma et al., 1989; Chuang et al., 1995).

Em pacientes com carcinoma invasivo do colo do utero, a principal via de
disseminacao das células neoplasicas € para os linfonodos pélvicos e ocorre

principalmente para a regido da artéria iliaca externa e fossa obturadora
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(Buchsbaun et al., 1989; Malur et al., 2001; Levenback et al., 2002; Lambaudie
et al., 2003; Plante et al., 2003; Niikura et al., 2004; Vieira et al., 2004; Silva et al.,
2005; Kettlewell et al., 2006; Kraft et al., 2006; Lande et al., 2007). H4 também
concordancia de que as regides paradrtica e parametrial sdo as duas areas mais
incomuns de localizacédo destes linfonodos (Malur et al., 2001; Plante et al., 2003;
Niikura et al., 2004; Silva et al., 2005; Kraft et al., 2006; Lande et al., 2007). No
entanto, Altgassen et al. (2007), apos injecao de 2ml de azul patente no colo do
utero, diluido em 8ml de NaCl 0,9%, identificaram linfonodo parametrial em
29,6% dos pacientes versus 6,9% quando utilizaram 4ml de azul patente sem
diluicdo. Portanto, com este artificio, os autores obtiveram dados semelhantes

aos encontrados em estudos anatdmicos.

O linfonodo sentinela (LNS) é definido como o primeiro linfonodo regional
a receber o fluxo linfatico do 6rgao onde esta o tumor primario. A identificacao
do LNS em mulheres com cancer do colo do utero foi inicialmente realizada
apds a injecdo de substancias corantes (azul patente ou isossulfan azul) na
topografia do tumor primario e dissecc¢ao do primeiro linfonodo corado na cadeia
linfatica regional. A outra maneira de se realizar este procedimento é com a

utilizacdo de substancias radioativas marcadas (Tecnécio®™™)

, identificando o
linfonodo sentinela através de captacao de radiacées gama por um probe; esta
técnica tem sido a mais utilizada. No entanto, a duas técnicas podem ser
realizadas simultaneamente (Sakuragi et al., 1999; Malur et al., 2001; Levenback et

al., 2002; Niikura et al., 2004; Lande et al., 2007). Alguns estudos demonstraram
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gue a combinacgao das duas técnicas determina melhores resultados em relacao ao

uso de somente uma das técnicas (Lande et al., 2007).

O azul patente é um corante da familia do trifenilmetano e quimicamente
corresponde ao sal sédico do bis (dietilamino-4-fenil)(hidroxi-5-dissulfo-2,4-fenil)
metanol anidrido. A injecdo do corante no subcutaneo demarca, em poucos
minutos, veias e vasos linfaticos. A via de eliminacao do corante é principalmente a
urina e através da bile, ocorrendo em 24 a 48 horas. A hipersensibilidade ao
corante azul patente é a uUnica contra-indicacdo para a utilizacdo do mesmo.
Interacdo medicamentosa ocorre com os diuréticos, com maior risco de insuficiéncia
renal, notadamente na presenca de desidratacdo. Os acidentes alérgicos ao
azul patente sdo raros, variando de 1 por 3000, 1 por 1000 e 2,5 por 1000
procedimentos realizados, de acordo com Sieber (1968); Morfazavi e Burrows
(1971), Chassard et al. (1977). Esse tipo de reacdo pode ocorrer mesmo em
pacientes que nunca tiveram contato prévio com o corante, mas € possivel que elas
jA tenham sido sensibilizadas devido ao uso de produtos que contenham esse
corante ou produtos semelhantes, como cosméticos, alimentos e mesmo roupas. A
prevengdo consiste em se realizar uma anamnese cuidadosa, com atengéo especial
para eventos alérgicos anteriores e atopias. A administracdo de drogas anti-
histaminicas e corticdide deve ser realizada quando se suspeita de sensibilizacao
prévia (Beenen et al., 2005; Noirot et al., 2005; Dewatcher et al., 2006; Thierrin

et al., 2007; Yusim et al., 2007).

A ténica do LNS foi desenvolvida inicialmente para identificacido de

metastase linfonodal em cancer de pénis (Cabanas, 1977). A identificagdo do
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linfonodo sentinela em outras neoplasias, principalmente em cancer de mama e
melanoma, tem trazido novos horizontes no sentido de evitar-se a linfonodectomia
completa em pacientes com LNS negativo ao exame histolégico (Morton et al.,
1992; Giuliano et al., 1994; Hill et al., 1999; Noguchi et al., 2000; Veronesi et al.,
2003). Em cancer de vulva, um estudo multicéntrico no qual foram incluidas 403
pacientes, a taxa de recidiva linfonodal inguinal em pacientes com LNS negativo
foi de 4%, com um seguimento mediano de 35 meses, sugerindo os autores
que o procedimento é seguro em pacientes com cancer de vulva em estagio

inicial (Van der Zee, 2008).

No primeiro estudo do LNS em cancer do colo utero foi realizada a
injecao de 2ml do corante isossulfan azul (lymphazurim) no colo do utero de 13
pacientes com carcinoma invasivo que se submeteram a histerectomia radical e
linfonodectomia pélvica e para-aértica. Somente duas pacientes nesta série
apresentaram linfonodos corados (15,4%) (Echt et al., 1999). Malur et al. (2001),
estudaram 50 pacientes com cancer do colo do utero estédios | (32), Il (16) e IV (2)
para identificacdo do LNS durante a cirurgia (histerectomia abdominal radical ou
histerectomia vaginal-laparoscépica radical e exenteragao pélvica), utilizando-se

o Tecnécio®™

injetado no colo do Gtero nos quatro quadrantes (3, 6, 9 e 12
horas) um dia antes da cirurgia e o azul patente no intra-operatério nos mesmos
quadrantes do colo. Em 78% das pacientes foi identificado o LNS. Dez pacientes
(20%) apresentaram metastases linfonodais. Em dez pacientes nenhum LNS foi

identificado, das quais quatro tinham linfonodos positivos. A sensibilidade e o

valor preditivo positivo foram 83,3 e 97,1%, respectivamente. A taxa de falso
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negativo foi de 16,6% (um de seis pacientes). Apods a combinacao das duas
técnicas, as taxas de deteccao, sensibilidade e valor preditivo negativo foram de
100%. Uma média de 2,7 e 2,6 LNS pélvicos e paradrticos foram identificados,
respectivamente. Os LNS paraérticos estavam localizados na regido paracaval
em 66,6%, enquanto que os LNS pélvicos encontravam-se na origem da artéria

uterina em 25,7% e na divisdo da artéria iliaca comum em 24,7%.

Em uma revisdo sistematica da literatura sobre LNS em céncer do colo
do utero, em que foram avaliadas 842 pacientes, as taxas de deteccao usando
somente *™Tc foram de 88%, e 92% de sensibilidade. Com a utilizagdo somente
do corante, as taxas de deteccao e sensibilidade foram respectivamente de 84% e
81%. E com a combinacao dos dois métodos, a taxa de deteccao de LNS foi
superior a 90% em 13 estudos avaliados (Lande et al., 2007). A utilizacao
somente do corante também determinou uma taxa menor de identificacdo de
LNS paradrticos. Nos sete estudos que utilizaram somente o ®™Tc , as doses
variaram de 40 a 220MBq. A injecao do corante também variou em volume e
local de injecdo, demonstrando a necessidade de padronizacido da técnica do
LNS em cancer do colo do utero. A taxa de deteccao de LNS nao foi alterada se

o procedimento foi realizado por cirurgia aberta ou laparoscopica.

Em estudo multicéntrico alemao em que foram estudadas 590 mulheres
com cancer do colo do Utero, a taxa de identificagcdo do linfonodo sentinela foi
de 88,6% e foi melhor com a associacdo entre ®™Tc e azul patente. Neste
estudo foram incluidas 161 pacientes com tumores grandes (maiores que 4cm),

onde sabidamente a taxa de identificacdo de linfonodo sentinela é baixa,
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provavelmente pela obstrucdo dos canais linfaticos por células ou émbolos
neoplasicos. A sensibilidade foi maior nas pacientes com tumores menores ou
iguais a 2cm (90,9%), com deteccédo bilateral (87,2%) e com aplicacao das duas
substancias (80,3%). As pacientes com tumores menores ou iguais a 2cm
apresentaram um valor preditivo negativo alto (99,1%) comparado com as de
tumores maiores que 2cm, sugerindo os autores que este subgrupo de pacientes
pode ser beneficiado com a técnica do LNS. No entanto, estudos prospectivos
randomizados sao necessarios para determinar se as taxas de recorréncia
linfonodal pélvica e sobrevida livre de doencga, no grupo com linfonodo negativo ndo

submetido a linfonodectomia pélvica radical, sdo aceitaveis (Altgassen, 2008).

No Brasil foram encontrados apenas dois estudos publicados. Um utilizando
azul patente e o outro tecnécio®™™ respectivamente (Vieira et al., 2004; Silva et
al., 2005). No primeiro estudo foram avaliadas 51 pacientes, sendo identificado
LNS em 62,7%, utilizando-se somente o azul patente (Vieira et al.,2004). No
outro estudo os autores encontraram LNS em 93% das 56 pacientes utilizando

%MT¢ (Silva et al.,2005) .

Considerando-se a freqiiéncia da neoplasia invasiva do colo do utero no
Brasil e que o tratamento cirlrgico radical empregado apresenta morbidade
importante, sendo uma das causas desta morbidade a linfonodectomia pélvica
(linfocistos, lesbes vasculares, lesdes nervosas, linfedema de membros inferiores,
hemorragia, aumento das taxas de erisipela e linfangite nos membros inferiores), e
devido a poucas publicacées na literatura médica que abordam a identificacao do

LNS nesta neoplasia pela combinagdo do *™Tc com azul patente, especialmente
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por pesquisadores brasileiros, nos propusemos a realizar o presente estudo, que foi
financiado pela Fundacdo de Amparo a Pesquisa do Estado Piaui (FAPI).
Considerando-se ainda que seja comprovada uma correlacao do linfonodo sentinela
com o status linfonodal pélvico em cancer do colo Utero — como ocorre em
melanoma cutaneo e cancer de mama — que traria mudancas significativas na
abordagem cirurgica desta neoplasia, poupando de uma linfonodectomia radical

aquelas pacientes em que o LNS seja negativo ao exame histologico.
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2. Objetivos

2.1. Objetivo Geral

Identificar o linfonodo sentinela em cancer do colo do Utero através do

azul patente e tecnécio®™™.

2.2. Objetivos Especificos

— Artigo 1: Avaliar a sensibilidade, especificidade, valor preditivo positivo e
valor preditivo negativo na identificagdo do linfonodo sentinela em céancer do
colo uterino com a utilizacdo de azul patente e tecnécio®™" Avaliar o valor da

linfocintigrafia pélvica pré-operatéria na identificacao de linfonodo sentinela.

— Artigo 2: Verificar alteragbes no registro da oximetria de pulso com a

utilizacdo do azul patente e complicacdes decorrentes do uso deste corante.
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3. Publicacoes

Artigo 1 — Preoperative Pelvic Lymphoscintigraphy is Unnecessary for
Sentinel Lymph Node Detection in Cervical Cancer

Enviado para European Journal of Surgical Oncology

Artigo 2 — Changes in Pulse Oximetry Following Patent Blue Dye Injection
into the Uterine Cervix

Publicado em Annals Surgical Oncology 2008;15(10):2862-6.
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3.1. Artigo 1

PREOPERATIVE PELVIC LYMPHOSCINTIGRAPHY IS UNNECESSARY FOR

SENTINEL LYMPH NODE DETECTION IN CERVICAL CANCER

Sabas Carlos Vieira'

Rodrigo Beserra Sousa?

Marilia Buenos Aires Cabral Tavares?
Benedita Andrade Leal de Abreu®
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ABSTRACT

Objectives: To analyze if preoperative lymphoscintigraphy offers any advantage
over intraoperative lymphatic mapping (ILM) for sentinel lymph node identification
using technetium®™-labeled-dextran 500 (**™TC) and patent blue dye in patients
with early cervical cancer undergoing radical hysterectomy and pelvic

lymphadenectomy, as well as to evaluate sentinel lymph node detection (SLN).

Methods: Fifty-six patients underwent surgical treatment cervical cancer. For SLN
identification, *™TC and blue patent were injected into the cervix on the eve and day of
surgery, respectively. Preoperative pelvic lymphoscintigraphy was performed in all
patients after ™ TC injection. The agreement between preoperative lymphoscintigraphy

and ILM was evaluated.

Results: Of the 56 patients who underwent preoperative lymphoscintigraphy, 43
(81.13%) had at least one lymph node identified. Bilateral lymph nodes were
identified in 21 (37.5%) patients. Sentinel lymph nodes detected on ILM had been
previously found on preoperative lymphoscintigraphy in 66.7%, 67.2% and 0% in
the right, left and central locations, respectively. In 14 patients (25%), only one
lymph node was identified on preoperative lymphoscintigraphy, but more than one
sentinel lymph node was detected on intraoperative mapping. Lymphoscintigraphy
of nine (16.1%) patients showed only unilateral lymph nodes, but bilateral sentinel

lymph nodes were identified on ILM.
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Conclusion: The combination of patent blue and radionuclide techniques produced
excellent results for SLN detection in cervical cancer. Preoperative lymphoscintigraphy

does not offer any value over ILM for SLN identification.

Keywords: Cervical cancer; Lymphoscintigraphy; Sentinel lymph node; Patent

blue dye; Radionuclide.
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INTRODUCTION

Treatment of early invasive cervical cancer includes radical hysterectomy and
bilateral pelvic lymphadenectomy. To potentially prevent the unnecessary
performance of lymphadenectomy and minimize the complications associated with
surgery, the identification of sentinel lymph node (SLN) has been tested.'#**

Sentinel lymph node identification in cervical carcinoma combining patent
blue with ®™Tc is a procedure that involves a preoperative and intraoperative
scintigraphy phase. The preoperative phase includes the performance of pelvic
lymphoscintigraphy after the injection of radioactice colloid into the cervix,
subsequently obtaining pelvic lymphoscintigraphy. However, the need to routinely use
preoperative lymphoscintigraphy in cervical cancer is unclear.>®

The aim of this study was to analyze SLN detection using the combined
injection of patent blue and **™Tc and to evaluate whether preoperative
lymphoscintigraphy brings any clinical advantage over intraoperative lymphatic
mapping (ILM) using a gamma probe and patent blue for sentinel lymph node
identification in patients with early cervical cancer who undergo radical hysterectomy

and pelvic lymphadenectomy.
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MATERIALS AND METHODS

Between May 2006 and December 2007, 56 consecutive patients underwent
radical hysterectomy and bilateral pelvic lymphadenectomy for treatment of FIGO
Stages la2,Ib1,Ib2 and lla cervical cancer in the Hospital SGo0 Marcos (HSM). All
surgeries were performed by a single surgeon. The study was approved by the
Research Ethics Committee of the Universidade Federal do Piaui (UFPI). The
patients signed an informed consent term before undergoing surgical treatment.
Surgery was aborted in patients with lymph node involvement on macroscopic
evaluation, confirmed by frozen histopathologic examination and those who had
lymph nodes adhered to the iliac vessels and/or obturator fossa. Patients who had
undergone previous radiotherapy, chemotherapy and/or who had a previous
history of allergy were not included in the study.

On the day before surgery, technetium®™-labeled dextran 500 was injected.
The dose injected with an insulin needle into the cervical mucosa near the tumor site
was 0.8 to 1.0 ml, with 600 to 800 uCi, which was fractionated into four quadrants with
0.20 to 0.25ml each. Injection sites around the cervix corresponded to approximately
3, 6, 9 and 12 o’clock. The patients were imaged three to four hours after
radiopharmaceutical injection in the anterior and lateral views.

The location of SLN on preoperative lymphoscintigraphy was defined as
left (left iliac and obturator regions), right (right iliac and obturator regions) or
central (para-aortic and pre-sacral regions), due to difficulty in describing a more
precise location. SLN were counted by a single nuclear medical doctor. However, it

is important to highlight that counting was not absolutely reliable. Depending on
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image intensity, it was possible that uptake of the radiotracer by more than one
lymph node had occurred.

Following anesthesia, the cervix was visualized and 4 mL of patent blue
2.5% were injected with a 25-gauge spinal needle into the cervix mucosa near the
tumor at 3, 6, 9 and 12 o’clock positions. The surgeon was careful to avoid dye
injection into the tumor.

After dye injection, the patients were placed in a supine position for the
beginning of surgery. The abdominal cavity was opened and stained lymph
nodes were simultaneously located with a probe to identify “hot” lymph nodes.
Subsequently, these nodes were dissected and identified according to the topography
where they were situated. If stained lymphatic channels were not observed upon
opening the abdominal cavity, the surgeons waited 10 minutes and only then
opened the pelvic peritoneum. Any lymph node that was blue was considered a
sentinel lymph node. Radioactive lymph nodes were scanned during surgery with a
gamma-probe device. Only lymph nodes whose radioactive count was at least 10-
fold above baseline radiation levels were considered SLN. SLN were divided into
three categories: stained (blue), “hot” (radioactive) or both.

All SLN were submitted to frozen section histopathologic examination
during the intraoperative period. In addition, SLNs were also submitted to pathology
for paraffin section in the postoperative period to establish the agreement between
both evaluations.

In patients with positive or negative SLN on frozen section histopathology,
surgery proceeded with the performance of pelvic lymphadenectomy. All patients

underwent hysterectomy with parametrectomy and upper colpectomy. Surgery
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was only aborted when lymph nodes adhered to the iliac vessels or to the
obturator fossa.

Unstained lymph nodes were submitted to histopathologic exam and were
stained with hematoxylin and eosin.

A descriptive statistical analysis was made to evaluate the sensitivity,
specificity, positive predictive value and negative predictive value of SLN both on
frozen section and paraffin section analysis. To analyze the agreement between
preoperative lymphoscintigraphy and ILM in SLN detection, the Kappa index was
used. For these tests, the SPSS® program version 14.0 was used. In all tests, a

significance level of 5% was set.
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RESULTS

Sample description

The mean age of the patients was 45.7 years. The most common histologic
tumor type was spinocellular carcinoma (Table 1). The mean largest tumor diameter
was 2,9cm.

Sentinel lymph nodes were identified in 47 patients (83.9%). There were
no stained or hot lymph nodes bilaterally in nine patients (16.07%). Of these
patients, however, five had surgery aborted due to the presence of lymph node
metastasis or lymph nodes adhered to the iliac vessels.

Table 2 shows the location of the stained, “hot” and stained and “hot”
SLN.

There were five patients with positive SLN on frozen section and six on paraffin
section histopathology study, with an average of one lymph nodes in both tests. The
five patients who had compromised lymph nodes on frozen biopsy also had
compromised nodes on paraffin section analysis. Thus, compared to the remaining
lymph nodes there was only one false-negative result for SLN. No false-positive
results occurred.

A total of 559 lymph nodes were dissected, in addition to sentinel lymph
nodes. Of these, 26 were compromised, averaging about 0.55 per patient. There
were five patients with compromised lymph nodes (not sentinel nodes).

The sensitivity, specificity, positive and negative predictive values of the

frozen section and paraffin section histopathologic exams were similar (Table 3).
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Preoperative scintigraphy

A total of 92 lymph nodes were found on preoperative lymphoscintigraphy.
Forty-six lymph nodes were in the right region, 41 were in the left and only 5 were
in the central region, an average of 1.64 nodes per patient. Of the 56 patients who
underwent preoperative lymphoscintigraphy, 43 (81.1%) had at least one lymph
node identified. Bilateral lymph nodes were identified in 21 (37.5%) patients. There
were only three patients with central lymph nodes, and only one of these patients

also had a pelvic lymph node.

Lymph node identification in the intraoperative period

SLN were identified in 47 patients (83.9%). Bilateral lymph nodes were
identified in 30 (46.4%) patients. Bilaterally, there were no stained or “hot” lymph
nodes in nine patients (16.1%). Of these patients, however, surgery was aborted
in five patients due to the presence of lymph node metastasis and lymph nodes

adherent to the iliac vessels.

Correlation and agreement between preoperative lymphoscintigraphy and

intraopearative lymphatic mapping

SLN detected on ILM had been previously found on preoperative
lymphoscintigraphy in 66.7%, 67.2% and 0%, respectively, in the right, left and

central locations (Table 4).
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In 14 patients (25%) only one lymph node was identified on preoperative
lymphoscintigraphy, but on intraoperative lymphatic mapping, more than one SLN
was found. Lymphoscintigraphy of nine (16.1%) patients showed only unilateral
lymph nodes, but on ILM bilateral SLN were identified.

The Kappa test showed poor agreement between preoperative
lymphoscintigraphy findings and ILM findings in the right and central regions

(Table 5).
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DISCUSSION

In the present study, the location of sentinel lymph nodes using at least one of
the methods was possible in 47 patients (83.93%). The results of this study are in
agreement with those found in the literature,” which describes an average of around
78%' to 100% detection of sentinel lymph nodes by several techniques used.*

The most common sentinel lymph node site was in the topography of the
external iliac arteries, which has also been observed in the majority of studies.®
Only one para-aortic lymph node was found and was negative. This is also an
uncommon site and is described as one of the least possible regions where SLN
are found.*

The sensitivity, specificity, positive and negative predictive values of the
frozen section and paraffin section exams, are similar to those described in the
literature.’

Our results showed that preoperative lymphoscintigraphy for the identification
of pelvic sentinel lymph nodes in cervical carcinoma in patients undergoing radical
hysterectomy offers no advantage over ILM using a gamma probe. It underestimates
the number of lymph nodes that are found with ILM.*® However, there are studies
suggesting that lymphoscintigraphy provides guidance for sentinel lymph node
location, and especially knowledge if these nodes are unilateral or bilateral.®

In cervical cancer, drainage occurs to the pelvis and para-aortic region. The
occurrence of metastasis from cervical carcinoma to the inguinal region is uncommon
in early-stage tumors®. Whether the approach is laparotomy or laparoscopy,

both the pelvis and the para-aortic regions are accessible to the surgeon, and
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eventually all lymph nodes may be stained and/or “hot”. Thus, preoperative
scintigraphy does not influence the surgical approach or type of incision.®

Many factors may contribute to the poor agreement between preoperative
lymphoscintigraphy and ILM results in cervical cancer patients with the use of
patent blue and a gamma probe. First, the site of injection surrounding the tumor
may differ between the two techniques, especially because the radiocolloid is
injected while the patient is awake, whereas patent blue is injected when the patient is
already anesthetized, a fact that enables greaterr manipulation and better visualization
of the cervix and primary tumor. Second, the volume of radiocolloid injected is
much smaller than the volume of patent blue injected. In the present study, the
volume of patent blue injected was 4ml and colloid volume was only 1 ml. Thus,
some authors have suggested increasing the volume and dose of injection.®™
Another factor that could interfere would be radiocolloid drainage to regions beyond the
lymph nodes. However, there are studies that fail to demonstrate this, suggesting
that similar to what occurs in melanoma and breast cancer, once the colloid is
absorbed by the lymph node, it does not migrate any further.®'® The ability of the
surgeon to locate and identify SLN should also be taken into account.®'" It is
important to consider the fact that preoperative Ilymph node count based upon
scintigraphy is liable to be fraught with errors, as already explained. Finally, the
assumption that all patients have bilateral lymphatic drainage may be wrong, since
a history of obstetric trauma, endometriosis or pelvic inflammatory disease, among
other conditions, may alter patterns of lymphatic drainage.®

The combination of a radionuclide and patent blue currently appears to be

the best method for SLN detection and data found in this study reinforces this
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thesis. With time, clinical trials should be able to evaluate the safety and
effectiveness of SLN procedure without pelvic lymphadenectomy in patients with
negative SLN.®

Preoperative lymphoscintigraphy, nevertheless, does not offer any benefit to

the detection of SLN in patients undergoing ILM during radical hysterectomy.
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Table 1: Cervical cancer characteristics of the 56 studied patients

Characteristics n %
Histologic type Spinocellular carcinoma 46 82.10
Adenocarcinoma 12.50
Adenosgquamous carcinoma 5.40
Degree of histologic G1 14 25.00
differentiation G2 16 28.60
G3 26 46.40
Location* Cervical canal 1 1.85
Periorificial 25 46.30
Anterior cervix 5 9.26
Posterior cervix 9 16.67
Occupying the entire cervix 14 25.92

* In two patients who had surgery aborted, it was not possible to identify tumor location.
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Table 2: Location of lymph nodes in 47 patients with detected sentinel lymph nodes

*np: number of patients with detection of this lymph node.

Location n % % np*
Only stained Right External lliac 4 18.2 546 4
Left External lliac 8 36.4 5
Left Internal lliac 1 4.5 18.1 1
Right obturator fossa 3 13.6 2
Left obturator fossa 2 9.1 57 3 2
Left Common lliac 4 18.2 4
Only hot Right External lliac 5 16.1 419 5
Left External lliac 8 25.8 6
Right Internal lliac 4 12.9 16.1 4
Left Internal lliac 1 3.2 1
Right obturator fossa 2 6.5 16.2 2
Left obturator fossa 3 9.7 3
Right Common lliac 3 9.7 058 2
Left Common lliac 5 16.1 5
Hot and stained  Right External lliac 32 32.0 24
Left External lliac 31 31.0 63.0 24
Right Internal lliac 4 4.0 3
Left Internal lliac 4 4.0 80 4
Right obturator fossa 10 10.0 16.0 6
Left obturator fossa 6 6.0 6
Right Common lliac 9 9.0 1.0 9
Left Common lliac 2 2.0 1
Paraaortic 1 1.0 1.0 1
Left parametrium 1 1.0 1.0 1
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Table 3: Sensitivity, specificity, positive and negative predictive values of the
frozen section and paraffin section histopathologic exams in the 47 patients
undergoing surgery in the identification of metastasis in sentinel lymph node in
cervical cancer

Diagnostic test Frozen section Paraffin section
Sensitivity 80.0% 83.33%
Specificity 100% 100%

Positive predictive value 100% 100%
Negative predictive value 97.67% 97.62%

Publicagbes 40



Table 4: Location and number of sentinel lymph nodes found on preoperative
lymphoscintigraphy and intraopearative lymphatic mapping (gamma probe-guided)
among 56 patients in the study

Preoperative lymphoscintigraphy

Right Left Central Not found
Intraoperative Right 46 0 0 23
lymphatic mapping Left 0 41 0 20
Central 0 0 0 0
Not found 0 0 5 0
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Table 5: Value of Kappa test and significance level between the agreement of
lymph node detection on preoperative lymphoscintigraphy and intraoperative
lymphatic mapping with the use of patent blue and a gamma probe

Correlation between findings Kappa Test Significance
Right 0.085 0.480
Left 0.118 0.935
Central * *

?  Not possible to evaluate because central lymph node was not found on ILM.
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Abstract

Background: To evaluate changes in pulse oximetry readings in patients with
cervical carcinoma following the injection of patent blue dye into the uterine cervix
for sentinel lymph node detection.

Methods: Fifty-six patients were submitted to radical hysterectomy and bilateral
pelvic lymphadenectomy for the treatment of FIGO stage | or Il cervical cancer.
Four milliliters of patent blue dye were injected into the cervix. On the eve of
surgery, all patients also received an injection of Dextran 500 labeled with
technetium®™ (**"Tc Dextran, 600-800 pCi) into the cervix and subsequently
underwent pelvic lymphoscintigraphy.

Results: Of the 56 patients, 1 (1.79%) had an anaphylactic reaction and in 13
(23.22%) pulse oximetry readings were below 96%. The lowest median pulse
oximetry reading in these patients was 87%. Pulse oximetry readings began to
decrease between 2 and 10 minutes after patent blue dye injection into the cervix
and lasted for approximately five minutes. No changes in blood pressure, heart
rate or electrocardiogram were found during the period in which this alteration was
recorded by the pulse oximeter.Conclusion: The decrease in pulse oximetry
readings following patent blue dye injection into the cervix was associated with

larger tumors and tumors that surrounded the external cervical.

Synopsis
Analyze the changes in pulse oximetry after patent blue dye injection in the

uterine cervix for the study of sentinel lymph node in cervical cancer.
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Introduction

In recent years, the identification of sentinel lymph nodes has increased in
oncology. Various dyes, such as isosulfan blue and patent blue, have been used
for this purpose [1,2,3]. The technique of sentinel lymphadenectomy has already
been well-established for cases of breast cancer or melanoma, and is under
investigation for other neoplasias, including cervical carcinoma [1]. Studies of
sentinel lymph nodes in cervical cancer have increased worldwide in the literature
since the first report in 1999 [4]. A systematic review published in 2007 identified
842 cases in the English scientific literature [5].

A transient decrease in oxygen saturation of hemoglobin measured by pulse
oximetry has been described as an adverse effect of these dyes [3,6-8]. However,
changes in arterial blood gas analysis or in the hemodynamic status of these
patients did not occur [3,6,7]. This occurrence results from interference in oximetry
readings, which require two wavelengths (660 and 940 nm) to distinguish between
oxygenated hemoglobin (longer wavelength) and reduced hemoglobin (shorter
wavelength). Since the wavelength of these dyes is close to 660 nm (around 640
nm), absorption of light in the red spectrum is increased, producing a falsely low
oxygen saturation reading [8]. This type of adverse event has been described
following patent blue dye injection either dermally, hypodermically or subcutaneously,
mainly in cases of breast neoplasias and skin melanoma [2,3,9].

The objective of the present study was to evaluate changes in pulse
oximetry readings in patients with cervical carcinoma following injection of patent

blue dye into the cervix for sentinel lymph node detection.
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Patients and Methods

This descriptive, analytical study was carried out in 56 patients who were
submitted to radical hysterectomy and bilateral pelvic lymphadenectomy by
laparotomy for the treatment of FIGO stages | and Il cervical cancer between May
2006 and December 2007 at the Gynecology and Mastology Clinic of the Sdo
Marcos Hospital in Teresina, Piaui, Brazil. Patients who had previously undergone
radiotherapy, chemotherapy and/or those with a previous history of allergic reaction
were not included in the study. The study was approved by the Internal Review
Board of the institution and the patients gave their written informed consent to
participate prior to enrollment in the study.

Following anesthesia, the patients were placed in the lithotomy position and the
cervix was visualized with the aid of a vaginal speculum. Four milliliters of patent blue
dye 2.5% (Patent blue V Guerbet®) were injected into the cervix using a 25-gauge
spinal needle. The injection was given into the mucosa surrounding the tumor at the 3,
6, 9 and 12 o’clock positions. Whenever possible, direct injection of the dye into the
tumor was avoided in order to reduce outflow of patent blue dye.

Following dye injection, the surgical team remained constantly alert to the
possibility of complications such as allergic reactions or a reduction in pulse oximetry
readings to below 96% (oxygen saturation values). The lowest pulse oximetry
reading for each patient was then recorded. In this study, pulse oximetry was
measured as two wavelengths (660 and 940 nm) to differentiate oxygenated from
reduced hemoglobin. Changes in blood pressure, heart rate and electrocardiogram

were also recorded during the procedure.
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All surgical samples were later analyzed macroscopically by a pathologist
and tumor sites were defined: cervical canal, surrounding the external cervical os,
anterior cervix, posterior cervix or occupying the entire cervix. On macroscopic
examination, the pathologist also measured tumor size with a ruler marked at 0.1
cm-intervals and recorded the largest tumor diameter. Hematoxylin-eosin-stained
histological tumor sections were analyzed microscopically and graded as well
differentiated, moderately differentiated, poorly differentiated or undifferentiated.

All patients received an injection of Dextran 500 labeled with technetium®™
(*®™Tc Dextran), administered an average of 19.3 hours before surgery. Initially,
subjects were placed in the lithotomy position and the cervix was visualized using a
vaginal speculum. With an insulin needle, **"Tc Dextran was injected into the
cervical mucosa surrounding the tumor. The dose was 0.8-1.1 ml, with 600-800
uCi (22.2-29.6 MBq), fractionated into four applications of 0.20-0.25 ml, each
containing 150-200 uCi (5.5-7.4 MBq). The injections were given at the 3, 6, 9 and
12 o’clock positions. Images were captured 3-4 hours following radiocolloid
administration using a single-head, ADAC gamma camera (ADAC Laboratories,
Milpitas, CA), with a large field of vision in both anterior and lateral views and a
20% energy window centered at 140keV, equipped with a low-energy high-
resolution collimator, matrix size of 128 x 128.

A descriptive statistical analysis of the clinical and pathological features of the
patients was performed using the Winstat® software program, version 2007.1. The chi-
squared test and Pearson’s correlation were used to compare nominal variables. The
SPSS®software program, version 14.0 was used for the calculation of both tests. During

the entire statistical analysis, significance level was set at 0.06-0.09.
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Results

The mean age of the 56 patients was 45.7 years. Squamous cell carcinoma
was the most common histological type. The most common degree of differentiation
was poorly differentiated and the most common tumor site was surrounding the
external cervical os (Table 1).

Fourteen women suffered some form of adverse event. Of these, only 1
(1.79%) had an anaphylactic reaction, while 13 (23.22%) showed a reduction in
pulse oximetry readings to values below 96%. Minimum oximetry readings are
shown in Table 2. The lowest median pulse oximetry reading for the entire sample
of patients was 87%, while 57% was the lowest single measurement recorded.
This decrease in pulse oximetry reading occurred between two and ten minutes after
patent blue dye was injected into the cervix, lasting approximately five minutes.
No changes in blood pressure, heart rate or electrocardiogram were recorded during
the period in which the oximeter registered a reduction in pulse oximetry readings.

Pearson’s correlation indicated an association between larger tumor size
and a decrease in pulse oximetry readings. Nevertheless, correlation was only of
borderline significance (p=0.08). No correlation was found between patient age or
number of lymph nodes and pulse oximetry measurements (Table 3).

An association was also found between tumors surrounding the cervical
external os and a decrease in pulse oximetry readings. However, this correlation
was also of borderline statistical significance (p=0.06). No association was found
with histological type or degree of differentiation (Table 3).

The patient who suffered an anaphylactic reaction received immediate

treatment with orotracheal intubation and the administration of glucocorticoid and
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epinephrine. The color of her skin and mucosa turned bluish. Surgery was cancelled
and the patient remained in the intensive care unit for 24 hours. Three days after
hospital discharge, she was readmitted for surgery. The patient underwent radical
hysterectomy and pelvic lymphadenectomy without the use of patent blue dye or
technetium®™. On the seventh day after surgery, the patient was discharged from

the hospital without any further complications.

Discussion

Changes in pulse oximetry readings may occur when patent blue dye is
used for sentinel lymph node detection in oncological surgery [2,3,6]. A report in
the literature describes an anemic patient whose pulse oximetry remained altered
for up to five days after intra-arterial injection of patent blue [7]. Pulse oximetry
measures the oxygen saturation of hemoglobin. It does not measure oxygen
pressure, carbon dioxide pressure or blood pH [3,6,7].

Experimental studies have consistently shown that the reduction in pulse
oximetry readings is not accompanied by a decrease in arterial oxygen saturation, and
only represents interference in pulse oximetry readings (wavelength of 660 nm)
[10]. For this reason, routine arterial blood gas analysis was not performed in the
present study. The wavelength of 660 nm distinguishes oxyhemoglobin which is
the fraction of hemoglobin that is read by pulse oximetry. When patent blue dye is
used, the red blood cells become impregnated with dye and turn bluish in color,
despite being saturated with oxygen. Oxyhemoglobin is not identified, thereby
affecting pulse oximetry readings [3,10]. In the present study, no adverse effect

associated with decreased pulse oximetry was observed.
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The injection of patent blue into the cervical mucosa causes sytemic absorption
through the highly vascular parametrial lymph nodes, even though this dye has a
predilection for the lymphatic channels. Pulse oximetry is affected, resulting in a
transient decrease in oximetry readings that generally lasts from three to five
minutes [1,10]. These data are in agreement with values found in the present study, in
which the decrease in oximetry measurements lasted around five minutes.

Little has been published in the literature about the frequency of this
occurrence. One study has reported a mean minimum value of 61.02% following
intravenous injection of methylene blue dye; however, these data were derived from
only five patients [10]. In the present study, the minimum value recorded was 57%.

To the best of our knowledge, no data have been published on variables
that may affect this event. Although no statistically significant correlation was found
between any of the variables analyzed and changes in pulse oximetry readings,
two variables (larger tumor diameter and tumor site) were considered of borderline
statistical significance (5-9%), suggesting that they may be related to this event.
This may be due to the small sample size in the present study. Studies with larger
sample sizes may succeed in achieving results with greater statistical significance
that might confirm these findings. It is likely that tumors surrounding the external
cervical os and larger tumors may determine a greater area of angiogenesis. As a
result, there is a greater absorption of patent blue dye, leading to a decrease in
pulse oximetry reading. In theory, tumors surrounding the external cervical os
have a greater area of absorption, due to dye injection into the four quadrants of

the cervix. Furthermore, dye may be injected into the tumor in cases of large
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tumors. This causes a greater absorption and consequently a decrease in pulse
oximetry readings, since it is difficult to ensure submucosal injection alone.

It is important to make a differential diagnosis between a reduction in pulse
oximetry readings that occurs in tension pneumothorax, pulmonary embolism,
dislocation of an endotracheal tube and acute myocardial infarction. A factor that
indicates a decreased pulse oximetry reading following dye injection is the bluish
coloring of the skin and mucosa that was also observed in all patients in the present
study. Previous communication with the anesthetist in charge of the procedure is
important to minimize the occurrence of stressful situations for the surgeons and
anesthesiologists involved [1,8,9].

Regarding the allergic reaction to patent blue dye, our data was similar to
those reported in the literature that describe a 0.1-2% incidence of allergic reactions.
This type of reaction may occur even in patients who had no previous contact with
the dye, since they may have become sensitized to products containing this dye or
similar substances [3,11-14]. Treatment is administered with intravenous epinephrine
and glucocorticoids, the dose varies according the severity of the reaction [15].
The patient who had an anaphylactic reaction received immediate treatment with
epinephrine, antihistamines, glucocorticoids and orotracheal intubation [11], resulting
in complete reversal of the condition. Three days later, the patient underwent surgery
without the use of patent blue dye and had no further complications.

Some investigators defend the use of methylene blue dye as an alternative
to patent blue dye due to its wider availability, lower cost and reduced risk of
allergic reactions (although anaphylaxis has already been reported after the use of

this dye). In addition, it has been shown to be effective in detecting lymph nodes
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in up to 95.5% of cases [11,12,16]. Nevertheless, methylene blue may also
induce intense tissue reaction following even superficial injection and provoke
vasospasms due to inhibition of nitric oxide synthase [13,17]. However, methylene
blue dye has not been evaluated for this specific indication and further studies are
needed to confirm its efficacy and safety [13].

Another alternative to avoid allergic reactions to patent blue dye would be
the systematic prophylactic administration of preoperative antiallergy medication,
mainly glycocorticoids and antihistamines, particularly to patients with a history of
allergy [13]. However, further studies are needed to confirm the efficacy of this
alternative, in view of the uncommon allergic reactions [13,18]. Finally, another
alternative would be to conduct studies to evaluate whether a lower dose of patent
blue dye would reduce the frequency and severity of allergic reactions [18].

It is always important to be alert to the possibility that a decrease in pulse
oximetry after dye administration does not mean that the dye is the cause. There
are a number of causes that may interfere in this measurement, e.g. anemia,
dysfunctional hemoglobins, venous pulse, ambient light, motion artifacts and the
penumbra effect (probe malposition). The first three are conditions usually known in
the preoperative period, and a low oximetry reading should come as no surprise.
However, the three latter conditions may occur during surgery, producing a reduction in
oxygen saturation. If any of these conditions coincide with dye injection, the
reduction in oxygen saturation may be erroneously attributed to the dye [20].

The risks of using patent blue dye should also be weighed against the benefit

of mapping sentinel lymph nodes for cervical cancer, although this has not yet
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been well-established. Recent studies have indicated the advantages in including
the sentinel node mapping technique for the treatment of cervical cancer [19,21].
Conclusion
In the present study, changes in pulse oximetry readings after the injection
of patent blue dye into the cervix of patients with cervical carcinoma correlated
positively with tumors surrounding the external cervical os and larger tumor size,

although the correlation was of borderline statistical significance.
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Table 1: Cervical cancer characteristics

Characteristics n %
Histological type Squamous cell carcinoma 46 82.1
Adenocarcinoma 7 12.5
Adenosquamous carcinoma 3 5.4
Degree of differentiation  G1 14 25
G2 16 28.6
G3 26 46.4
Localization* Cervical canal 1 1.85
Surrounding the external cervical os 25 46.30
Anterior cervix 5 9.26
Posterior cervix 9 16.67
Occupying the entire cervix 14 25.92

* In two patients, surgery was not performed and tumor site could not be identified.
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Table 2: Minimum pulse oximetry readings in patients showing decreased
oximetry.
Patient Min_imum pulse ox_imetry Du_ratiqn of decreased oxir_netry
reading for each patient (%)* (in minutes) for each patient

1 57 Lowest reading 6

2 66 7

3 70 3

4 73 2

5 73 2

6 81 7

7 87 Median 3

8 89 5

9 91 5

10 92 10

11 92 4

12 93 7

13 94 Highest reading 4

* Only oximetry readings below 96%.
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Table 3: Association between patient age, tumor characteristics and decrease in

pulse oximetry readings calculated by Pearson’s correlation and the chi-square test.

Characteristics p-value Test
Patient aget 0.53 Pearson's correlation
Tumor size 0.08
Number of stained lymph nodes 0.78
Histological type 0.34 Chi-square Test
Degree of differentiation 0.97
Tumor site 0.06
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4. Discussao

O tratamento do cancer do colo do utero inicial estd sendo submetido a
validacéo do conceito da linfonodectomia sentinela. Este procedimento ja esta bem
estabelecido em cancer de mama e melanoma, e dados consistentes de um estudo
multicéntrico obtiveram taxa de recorréncia linfonodal baixa em pacientes que se
submeteram a linfonodectomia sentinela em céncer de vulva inicial quando o
LNS foi negativo, afirmando os autores que o procedimento € seguro para estas
pacientes (Van der Zee et al., 2008). A principal vantagem da linfonodectomia
sentinela é a diminuicdo das complicagcées decorrentes da linfonodectomia radical. A
traquelectomia radical com pequisa do linfonodo sentinela € uma opcéao para as
pacientes que desejam manter a capacidade reprodutiva. No entanto, ainda nao
€ conduta-padrao, uma vez as pacientes elegiveis para estes procedimentos
devem assinar consentimento informado. Em uma revisdo de 520 casos
publicados de traquelectomia radical e linfonodectomia pélvica, os indices de
recidivas foram de 4,2% em 48 meses e houve 2,8% de morte por cancer de
colo do utero no mesmo periodo. Cerca de 70% das pacientes submetidas a
traquelectomia tentaram engravidar e, destas, em 21%, a gravidez terminou

entre 24 e 36 semanas e em 50% apos 36 semanas (Ramirez et al., 2008).
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Estes dados apontam para a necessidade de estudos randomizados
multicéntricos para validagdo do conceito da linfonodectomia em céncer do colo
uterino inicial, sobretudo as pacientes com tumores menores que 2cm, como

demonstrado em outro estudo (Altgassen et al., 2008).

A presente tese demostrou que a taxa de identificacdo do linfonodo
sentinela para pacientes com tumores menores ou iguais a 2cm foi de 96,5% e
para tumores maiores que 2cm foi de 72,7%. A sensibilidade, especificidade,
valor preditivo e valor preditivo negativo estdo de acordo com os dados

publicados na literatura.

A taxa de falso negativo no presente estudo foi de 2,3%. No maior estudo
publicado (Altgassen et al., 2008) a taxa de falso negativo foi de 4,2%, sendo
que 4 dos 24 pacientes com LNS falso negativo apresentaram metastase
somente em linfonodos parametriais. Entretanto, o impacto na sobrevida e
recorréncia das pacientes com metastase em linfonodo parametrial, sem
metastase para linfonodos pélvicos ou paradrticos, € incerta (Winter et al., 2002),
pois 0s mesmos sdo removidos no espécime cirlrgico da histerectomia radical.

Portanto, o impacto na sobrevida e recorréncia pode ser limitado nestes casos.

As principais dificuldades da linfonodectmoia sentinela em cancer do colo
uterino ainda sdo a auséncia de padronizacdo da técnica, qual o volume do
corante que deve ser injetado no colo do utero e se a diliuicdo do corante tem
impacto clinico na identitifcacdo do linfonodo parametrial, como demonstraram

Altgassen et al. (2007). A identificacdo do linfonodo parametrial utilizando
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somente o tecnécio®™™ é dificil por causa da captacdo pelo gamma probe do
tecncésio injetado no colo do Utero, e a visualizacao através do corante € mais
factivel. No presente estudo a taxa de identifcagao do linfonodo parametrial foi
de 2,1%. No entanto, esta série é pequena e nao se realizou diluicdo do
corante, pois a injecao do azul patente deixa a area parametrial totalmente azul,
o que dificulta a visualizagao de linfonodos parametriais corados. Outra duvida
que precisa ser solucionada por futuros estudos é o local apropriado da injecao
do corante, pois em tumores maiores é dificil de se estabelecer a real
quantidade injetada, devido ao extravasamento que ocorre freqliientemente

nestes casos, mesmo evitando-se injecao dentro do tumor.

Em uma revisdo sistematica publicada recentemente, a maioria dos
estudos utilizou a injecao do corante em quatro quadrantes no colo do utero. No
entanto, a maioria dos estudos nao relatou como foi realizada a injecdo do

corante, se intra ou subeptielialmente (Lande et al., 2007)

A taxa de LNS bilateral no presente estudo foi de 46,4%. Esta taxa tem
variado de 19% a 90% (Dargent et al., 2000; Verheijen et al., 2000; Dargent
et al., 2003; Barranger et al., 2003; Lambaudie et al., 2003; Plante et al.,
2003; Wydra et al., 2003; Angioli et al., 2005), demonstrando mais uma vez a
necessidade de padronizagdo da técnica para que os dados possam ser
reprodutiveis e aplicados na rotina. Como o utero € um 6rgao mediano,
teoricamente a deteccao de LNS deveria ser sempre bilateral para representar o
status linfonodal pélvico. Entretanto, uma taxa de metastase para linfonodo

pélvico unilateral foi encontrada em 73% das pacientes com cancer do colo do
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utero que se submeteram a linfonodectomia pélvica (Niikura et al., 2002).
Admitindo-se a pelve como uma unidade, se somente um LNS foi detectado a
linfonodectomia pélvica bilateral pode ser desnecessaria (Altgassen et al., 2008).
Aplicando os resultados do estudo multicéntrico alemao, que avaliou pacientes com
tumores menores ou iguais a 2cm, de cada 100 pacientes 85 seriam beneficiadas
com um procedimento de linfonodectomia sentinela (verdadeiros negativos) e
apenas uma paciente apresentaria LNS falso negativo (Altgassen et al., 2008).
Estes resultados sdo melhores do que os obtidos com a linfonodectomia
sentinela em cancer de mama, onde os falsos negativos ocorreram em cerca de
4% dos casos. No entanto, a recorréncia axilar em pacientes com cancer de mama
inicial que se submeteram a linfonodectomia sentinela, quando comparados com

os da linfonodectomia axilar radical sdo semelhantes (Veronesi et al., 2003).

As taxas de complicag¢des da linfonodectomia sentinela precisam também ser
estabelecidas, pois ndo é um procedimento simples. Quando o linfonodo sentinela
esta localizado na fossa obturadora, a resseccdo do mesmo implica um
procedimento maior do que quando esta localizado na topografica da artéria
iliaca externa. Isto pode determinar linfedema, sangramento, linfocistos e lesdes
nervosas. Estas complicacbes nao tém sido relatadas nos estudos acerca da
linfonodectomia sentinela em cancer do colo do Utero, pois a linfonodectomia
pélvica radical tem sido realizada em todos os estudos. Em cancer de mama, a
taxa de linfedema ¢é significativamente maior nas pacientes submetidas a
linfonodectomia axilar radical quando comparada a da linfonodectomia sentinela

(Veronesi et al., 2003).
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No outro artigo, abordamos as alteragdes na oximetria de pulso determinada
pelo azul patente e complicacdes. A mortalidade determinada pela histerectomia
radical é inferior a 1%, portanto a incorporacdo de novos procedimentos nao deve
alterar estas taxas. Reacdes graves ao azul patente tém sido documentadas,
principalmente reacdes anafilaticas graves. No presente estudo, anafilaxia foi
observada em uma paciente que teve a cirurgia abortada, sendo reoperada depois
sem intercorréncias. A equipe envolvida nestes procedimentos, principalmente os
anestesistas, deve estar familiarizada com estes eventos, pois se medidas de
suporte relativamente simples forem adotadas nestas complicacées, geralmente ha
uma recuperagao sem sequelas, como visto no presente caso. As pacientes
precisam ser comunicadas da possibilidade destes eventos. Outra alteragao vista
em 100% das pacientes é a coloragao azul-esverdeada da urina, que persiste por
24 a 72 horas. Pele e mucosas também sofrem alteragbes na cor, ficando com

aspecto cadavérico temporario, havendo reversao completa, geralmente, em 24 horas.

Portanto, a elaboragdo de um estudo multicéntrico brasileiro faz-se
necessario para se determinar a utilidade clinica da técnica do LNS em cancer
do colo uterino, ja que esta doenca é um problema de salde importante em
nosso meio. As pacientes elegiveis para este estudo seriam as com tumores
menores ou iguais a 2cm, utilizando-se o técnésio em dose acima de 100mci e
azul patente (4ml) diluido em soro fisiolégico. As pacientes que apresentassem
lifonodo sentinela positivo no exame de congelacao seriam tratadas com radio e
quimioterapia exclusivas. As com LNS negativo seriam randomizadas para

realizagdo ou nao da linfonodectomia pélvica radical.
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5. Conclusoes

— Artigo 1

A combinacdo de um radionuclideo com o azul patente atualmente
aparenta ser o melhor método para deteccao do linfonodo sentinela, e os dados

encontrados no estudo reforcam esta hipotese.

Entretanto, a linfocintigrafia pélvica pré-operatéria nao oferece qualquer
beneficio para a deteccao dos linfonodos sentinelas em pacientes submetidas

ao mapeamento linfatico intra-operatério durante a histerectomia radical.

— Artigo 2

A alteracdo na leitura da oximetria de pulso ap6s injecao de azul patente
no colo do Utero de pacientes com céncer de colo do utero correlacionou-se
positivamente com tumores ao redor do orificio externo e maiores tumores,
apesar da correlacao ser de significancia limitrofe. Essas alteragcdes nao tiveram

repercussao clinica.
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7. Anexos

7.1. Anexo 1 - Termo de Consentimento Livre e Esclarecido

LINFONODO SENTINELA EM CANCER DO COLO DO UTERO

INSTITUICOES ENVOLVIDAS: Centro de Ciéncias da Saude (UFPI),
UNICAMP e Associacdo Piauiense de Combate ao Céancer — Hospital S&o
Marcos — Clinica de Ginecologia e Mastologia (Local do Estudo)

O cancer do colo do utero € a neoplasia ginecolégica mais frequente na
mulher piauiense. O tratamento dos casos iniciais é através de cirurgia, que
implica em alguns casos na retirada do utero e linfonodos (“ganglios linfaticos”)
na regido peélvica. A cirurgia é chamada de histerectomia radical. Para as
pacientes que desejam engravidar pode ser discutida a possibilidade de
preservacao do utero.

A histerectomia radical esta associada a varias complicacoes. Entre as
quais, a formacéao de cistos na cavidade pélvica, inchago (chamado “linfedema”)
nas pernas, sangramentos e lesdes nervosas. Estas complicagbes, bem como, o
aumento do tempo de duracdo da cirurgia, estdo associadas a retirada dos “ganglios

linfaticos” da regiao pélvica.

Estamos desenvolvendo um pesquisa que consiste em estudar a

possibilidade de evitar-se a “linfonodectomia pélvica” (“retirada dos ganglios da
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regidao pélvica) nas pacientes com cancer do colo uterino. Esta pesquisa nao
trara nenhum beneficio para vocé, mas podera beneficiar outras pacientes no
futuro, com céncer do colo uterino. A pesquisa consiste em retirar inicialmente
o(s) linfonodo(s) (“ganglios”) sentinela, que € o primeiro ganglio a receber a
drenagem linfatica do tumor. Este procedimento hoje ja € realizado
rotineiramente em cancer de mama e em um tipo de cancer de pele chamado
“melanoma”. Nestes pacientes quando o linfonodo sentinela é negativo, ndo ha
necessidade de se retirar os demais linfonodos, diminuindo as complicacées do
tratamento. O que se espera em cancer do colo uterino € que 0 mesmo principio
possa ser verdadeiro, e assim poderia ser evitada a retirada de todos os
“ganglios” pélvicos quando o(s) linfonodo(s) sentinela(s) for(em) negativo(s). A
cirurgia que sera realizada em vocé é a cirurgia padrao para tratamento do cancer
do colo uterino, ou seja, a histerectomia radical com retirada de todos os ganglios.
O que faremos de diferente é inicialmente retirar o(s) “linfonodo(s) sentinela(s)”

e em seguida se retirara todos os “ganglios” linfaticos pélvicos.

Este estudo sera realizado utilizando-se uma substancia radiotiva

(tecnécio®™™)

e um corante (chamado azul patente) que serao injetados em volta do
tumor do colo do Utero. O tecnécio®™ serd injetado no colo uterino na véspera da
cirurgia. Vocé sera colocada em posicao ginecoldgica no consultério (da mesma
forma em que € realizado o exame de prevencdo do cancer do colo uterino).
Aplicaremos o tecnécio®™™ no colo uterino utilizando-se uma seringa pequena (a
mesma utilizada em pacientes com diabetes). Esta aplicagéo do tecnécio®™™ no
colo uterino causa uma dor de leve a moderada, mas de curta duracao, pois o
procedimento dura cerca de um minuto somente. Ap6s a injecdo do tecncésio
sera realizado um exame chamado linfocintigrafia pélvica, que consiste em vocé
ficar deitada numa cama (aparelho chamado gama camara) e realizado
algumas imagem da regidao pélvica. O exame nao é doloroso, porém pode
demorar algumas horas para ser conduzido. As vezes pode ser necessaria a
repeticdo da injecdo do tecnécio®™™ no colo uterino, quando o exame néo fica

adequado (ndo ocorre migracdo do tecnécio®™™ para a regido pélvica).
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A operacdo sera realizada apds anestesia geral ou raquianestesia,
portanto isento de dor para a paciente. A reacao alérgica ao corante € muito
rara e nao ha relato na literatura médica de 6bito por este evento e as pacientes
com antecedentes alérgicos ao corante serado excluidas do estudo.

Os orgaos retirados (Utero, ovarios e linfonodos) serdo analisados no
departamento de anatomia patolégica do Hospital Sdo Marcos, onde serao
processados e arquivados da mesma forma que as pecas das pacientes que
nao participarem do estudo. A Unica diferenca é o estudo mais detalhado do

linfonodo sentinela.

O tratamento cirargico sera 0 mesmo realizado para as pacientes que nao
participarem do estudo, portanto sem nenhum prejuizo do ponto de vista
curativo. As pacientes que participarem do estudo serdo acompanhadas no
ambulatério no Hospital Sdo Marcos pelo médico responsavel pelo estudo
(Sabas Carlos Vieira). A qualquer momento, até a cirurgia, a paciente tera o
direito de retirar seu consentimento, sem que isto prejudique a continuacao do

seu tratamento na instituigcao.

Nao havera identificacdo da paciente, e todas as informacdes serao

mantidas em sigilo.

Eu declaro que o Dr. Sabas Carlos Vieira explicou-me, e eu entendi, que
vou participar de uma pesquisa médica, intitulada “Estudo do linfonodo
sentinela em céancer do colo uterino”. Foi-me explicado que eu terei que me
submeter a anestesia para a realizacdo da cirurgia proposta. A anestesia
podera sera raque (“anestesia com injecao do anestésico nas costas”) ou geral.
Foram-me devidamente explicados a cirurgia, 0s riscos e complicagbes de um
modo claro (facil entendimento para uma pessoa leiga, ou seja, ndo médica ou
profissional de saude). Recebi todas as informagdes que desejo conhecer e a
possibilidade de fazer perguntas e questionar davidas. Também entendi que, a
qualqguer momento e sem necessidade de dar qualquer explicacdo, poderei
revogar o consentimento que agora presto. Assim, declaro, agora, que estou
satisfeita com a informacéo recebida e que compreendo o alcance e 0s riscos do
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tratamento. Reservo-me expressamente o direito de retirar minha autorizagdo
para participar deste estudo, a qualquer momento. Também sei que poderei
pleitear idenizacdo inclusive, judicialmente, se me sentir prejudicada por este
estudo. Por tal razéo, e nestas condicdes, consinto em participar deste estudo.

Endereco de contato (Dr. Sabas Carlos Vieira): Rua Félix Pacheco 2159,
centro, Teresina- Piaui CEP 64001-160, telefone (86) 3233-1419, (86)9981-
1804, fax (86) 3226-1555, e-mail: sabas.vieira@uol.com.br

Teresina Data:

Assinatura do médico:

Assinatura da paciente:

Assinatura da testemunha

Assinatura da testemunha

Revogo o consentimento prestado no dia e afirmo que néo

desejo prosseguir no estudo que me foi proposto e que dou como finalizado

nesta data.

Teresina Data:

Assinatura do médico:

Assinatura da paciente:

Assinatura da testemunha:

Assinatura da testemunha:
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7.2.

10.

11.

12.

13.

14.

Anexo 2 — Ficha de Coleta de Dados

NUmero do prontuario da paciente: |___ | | | | | |

Data da injecéo tecnécio®™™: / / hora:

Data da cirurgia: / /

Hora da realizag&o da cintigrafia pélvica:
Hora da cirurgia:

Linfonodos quentes total:

Linfonodos quentes direito:

Linfonodos quentes esquerdo:

Linfonodos quentes central:

Idade ao diagnostico (Anos) ||

Tipo histolégico: (1) CEC (2) Adenocarcinoma
(8) Carcinoma adenoesquamoso ||

Grau de diferenciagdo: G1 (1) G2 (2) G3 (3) GX (4)
Ignorado (9) ||

Localizagdo do tumor: (1) canal cervical (2) periorificial
(3) labio anterior (4) labio posterior (5) ocupando todo o colo
(9) ignorado ||

Ndmero de linfonodos corados:

Numero de linfonodos quentes:

Numero de linfonodos corados e quentes:
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15. Localizacao dos Linfonodos corados: (0) Auséncia de LC
(1) lliaco Externo D (2) lliaco Externo E (3) lliaco Interno D
(4) lliaco Interno E (5) Fossa Obturadora D (6) Fossa Obturadora E
(7) lliaco Comum D (8) lliaco Comum E (10) Paradrtico
(11) Paramétrio D (12) Parametrio E (13) pré-sacral
(14) paracervical direito  (15) paracervical esquerda || | || || |

16. Localizacao dos Linfonodos Quentes: (0) Auséncia de LC
(1) Niaco Externo D (2) lliaco Externo E (3) lliaco Interno D
(4) lliaco Interno E (5) Fossa Obturadora D (6) Fossa Obturadora E
(7) lliaco Comum D (8) lliaco Comum E (10) Paradrtico
(11) Paramétrio D (12) Parametrio E (13) pré-sacral
(1 ( |

12
15 |

1
4) paracervical direito ) paracervical esquerda

17. Localiza¢ao dos Linfondos corados e quentes: 0) Auséncia de LC

(
2) lliaco Externo E (3) lliaco Interno D
5) Fossa Obturadora D (6) Fossa Obturadora E
(
(
|

)
(1) lliaco Externo D ( )
( ( )
(7) lliaco Comum D (8) lliaco Comum E 0
( ( 3
( (

4) lliaco Interno E
10) Paradrtico
13) pré-sacral

1 )
)
)

11) Paramétrio D 12) Parametrio E

14) paracervical direito  (15) paracervical esquerda

18. Complicagbes: (0) Nao (1) Reacgéo Alérgica ao Corante (2) outras |

19. Comprometimento do Linfonodo sentinela na congelagdo: (1) ndo (2) sim |
20. Comprometimento do Linfonodo sentinela na parafina: (1) ndo (2) sim |

21. Numero de linfonodos dissecados além do Linfonodo sentinela:

22. Numero de Linfonodos comprometidos além do Linfonodo sentinela:

23. Maior diametro do tumor (cm) |

24. Queda da oximetria: inicial minima duragao queda
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7.3.

procedimento

Anexo 3 - Linfocintigrafias pélvicas pré-operatérias e fotos do

LINFOCINTILOGRAFIA 99mTc-Dextran

04Apr2006

RODRIGUES,MARIA S.

LATERAL

MEDICO: DR. SABAS CARLOS

CENTRO BIONUCLEAR DE DIAGNOSTICO / DRA. BENEDITA A. LEAL DE ABREU

SOUSA,MARIA G B 05Aug2005

LAT.DIR
ANTERTOR

MEDICO: DR. SABAS CARLOS
CENTRO BIONUCLEAR DE DIAGNOSTICO / DRA. BENEDITA A. LEAL DE ABREU

Linfocintigrafia com linfonodo a esquerda

Linfocintigrafia mostrando linfonodo central

LINFOCINTILOGRAFIA 99mTc-Dextran

ROCHA,NELITA P. 09Nov2005

ANTERIOR
LATERAL

MEDICO: DR. SABAS CARLOS

CENTRO BIONUCLEAR DE DIAGNOSTICO / DRA. BENEDITA A. LEAL DE ABREU

LINFOCINTILOGRAFIA 99mTc-Dextran

ROCHA,NELITA P. 09Nov2005

-’
ANTERIOR

MEDICO: DR. SABAS CARLOS

CENTRO BIONUCLEAR DE DIAGNOSTICO / DRA. BENEDITA A. LEAL DE ABREU

Linfocintigrafia pélvica com
linfonodos bilaterais

Injecdo do corante azul patente
no colo do utero
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Coloragao azulada regiéo cervical
e parametrial, dificultando a
indentificagdo de linfonodo parametrial

Linfonodo pélvico corado pelo azul patente
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7.4. Anexo 4 — Tabela demonstrando percentagem de identificacao do
linfonodo sentinela no cancer de colo do utero por estadio
Estadio Numero de Nﬂmerc_: de casos com % Ildentificacao de
Casos SNL identificados SNL

la2 3 3 100%
b1 31 29 93,9%
b2 17 15 88,2 %
lla 5 0 0%
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7.5. Anexo 5 — Tabela demonstrando pacientes que tiveram linfonodos
sentinela identificados durante a cirurgia

Paciente : Dados : __
Idade Estadio Tamanho do tumor (cm)  Grau de diferenciacao™ LNS
1 50 Ib1 1,3 3 U
2 56 Ib1 2,7 1 B
3 48 b2 2,3 3 U
4 42 b1 1,5 1 U
5 33 b2 4,5 3 U
6 33 Ib1 3,2 1 B
7 49 b2 4,5 2 u
8 41 b1 3,6 3 B
9 36 Ib1 4 3 U
10 42 Ib1 4 3 B
11 40 b2 * 2 B
12 34 b2 4,5 2 U
13 48 Ib1 1 3 U
14 43 Ib1 3 1 B
15 38 la2 0,3 2 U
16 68 Ib1 1,2 1 B
17 69 la2 0,7 2 U
18 38 Ib1 3,6 3 B
19 54 b2 5,5 2 B
20 36 Ib1 1,9 3 U
21 51 Ib1 * 1 U
22 44 b2 55 2 U
23 40 b1 1,5 1 B
24 32 b2 * 3 B
25 61 b2 5,4 2 U
26 72 Ib1 2,2 3 B
27 35 la2 0,5 2 B
28 48 Ib1 1,2 3 B
29 35 b2 4,5 3 B
30 32 Ib1 2,4 3 B
31 42 Ib1 1,5 3 B
32 39 b1 2,7 3 B
33 47 b1 0,5 3 B
34 58 b2 4,5 3 B
35 43 b1 0,7 1 B
36 57 b2 1 2 B
37 55 b1 4 3 B
38 29 b1 2,7 3 B
39 44 Ib1 1 1 B
40 44 Ib1 0,7 2 B
41 64 b2 4,1 1 B
42 41 b1 2,6 2 B
43 42 Ib1 3 2 B
44 52 b2 4,1 1 B
45 24 b2 4,5 1 B
46 39 Ib1 3,7 3 B
47 45 Ib1 3,7 3 U

*Pacientes em que a cirurgia foi abortada , realizado somente linfonodectomia parcial
**Legenda: 1 = Bem diferenciado; 2 = Moderadamente diferenciado; 3 = Pouco diferenciado;
B = Bilateral; U = Unilateral.
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7.6. Anexo 6 — Tabela demonstrando pacientes que nao tiveram linfonodos
sentinela identificados durante a cirurgia

Dados

Paciente Idade Estadio 1;3':12? Qgrg)a difeir::iad;éo**
1 41 lla 2 °
) 33 b2 44 °
5 69 lla 4.5 °
A 65 b2 / 1
5 53 Ib1 4 °
6 81 Ib1 2,2 °
, 32 lla 5 ?
. 26 lla ) 1

9 44 lla * 3

*Pacientes em que a histerectomia radical néo foi realizada.

**Legenda: 1 = Bem diferenciado ; 2 = Moderadamente diferenciado; 3 = Pouco diferenciado
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7.7. Anexo 7 — Taxa de deteccao de linfonodo sentinela de acordo com o
tamanho dos tumores

Tamanho do tumor Taxa de deteccao
< 2cm 96,5%
> 2cm 72,7%
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7.8.

Anexo 8 — Parecer do Comité de Etica em Pesquisa da UFPI

MINISTERIO DA EDUCAGAO
UNIVERSIDADE FEDERAL DO PIAUI
PRO-REITORIA DE PESOUISA E Pﬁﬂ-ﬁﬂlﬂﬂ!{:ﬁﬂ
Comité de Etica em Pesquisa

Campus Uinhmraitirio Ministro Petrbnio Porels, Balmo Ininga, Teredina, Piaul, Srasil CEP B4045-550
Teledonas: (B5) 295-5734  Fax (B6) 215 5560

-l oo, iipi @ulpi br
PARECER

Parecer N°. 08505
Pesquisador (a) Responsavel: Sabas Carlos \Vieira
Equipe executora Benedito Borges da Silva
Luiz Carlos Zefering
CAAE N°.- D0B5.0.045.000-05
InstituicBo onde serd desenvolvido: Universidade Federal do Piaui
InstituicBo onde os dados serfo coletados: Hospital 580 Marcos
Situagao: APROVADO

O Comité de Efica em Pesquisa da Universidade Federal do Piaui analisou na
sessdo do dia 30.03.2006 o projeto de pesquisac "Linfonodo senfinela em cncer do colo utering”.

Mediante a importincia social e cienfifica que o projelo apresents, & sua
aplicabilidade e conformidade com os requisitos éticos, somos de parecer favoravel 4 realizac3o do
projeto classificando-o como APROVADO, pois 0 mesmo atende aos requisitos fundamentzis da
Resolucio 196/ e suas complementares do Conselho Nacional de Sadde/MS.

Solicita-se ao pesquisador o envio, a este CEP, da relatorios parciais sempre
quando houver alguma alteracfio no projeto, bem como o relatério final impresso ¢ gravado
£m CD-ROM,

Teresina, 30 de margo de 2006

JE‘H .,I'r:-lul_ VIS
I]ra Regina Mendes
Coordenadora do CEP-UFPI
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7.9. Anexo 9 - Carta de aceitacao do artigo “Changes in Pulse Oximetry

After Patent Blue Dye Injection Into the Uterine Cervix” do periddio
Annals of Surgical Oncology

2 SpringerLink

TUESDAY, AUGUST 12

DEAR SABAS CARLOS VIEIRA,

We are very pleased to be the first to congratulate you on the electronic publication
of your work Changes in Pulse Qximetry After PFatent Blue Dye Injection Inta the
Utering Cervix published in Annals of Surgical Dncology. If your institution has
access to this publication, you may view your paper at:

httpsdfds, dol.org/10,1245/5104 34-008-0089-6 (you may need to copy and paste
the URL into your browser).

We encourage you to forward this emall to your co-authors and colleagues who
may be interested in your work, in this topic, or in research being done in this area.
Please be aware that this e-mail has been prompted by your paper appearing on
SpringerLink in an alectronkc Online First article or in an electronic paginated issue.

We thank you for your contribution and hope that your experience publishing with
Springer was a satisfying one. We look forward to your future contributions and
invite you to visit our website at hitp:/fwww springeronline com/authors, where
you will find valuable services,

wWith kind regards,
Springer Author Services

Springer Heidelberg
Tiergartensirabea 17
69121 Hekdelberg
Germany

Tel.: +4% 6221 487 0
Fax: +49 5221 487 8366

Springer New York
233 Spring Street
Mew York, NY 10013
USsA,

212-460-1500

Tel.: B00-SPRINGER
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7.10. Anexo 10 — Carta de confirmacao de submissao do artigo “Preoperative
Pelvic Lymphoscintigraphy is Unnecessary for Sentinel Lymph
Node Detection in Cervical Cancer” para o periédico European
Journal of Surgical Oncology

D EISO
Para: sabas.vieira@ual.com.br
Data: 237062008 07:36

Assunto: A manuscript number has
been assigned to E1S0-D-
08-00293

| Publeas meraagam jm

Cear SABAS,

Your submission entitled "Frecperative Pelvic
Lymphoscintigraphy is Unnecessary for Sentinel
Lymph Node Detection in Cervical Cancer” has been
been assigned the following manuscript number:
E)S0-D-08-00293.

You will be able ta check on the progress of your
paper by logging on to the Elsevier Editorial System
as an author,

The URL is http://ees elsevier.com/ejsol,

Thank you very much for submitting your work to the
E1S0.

Kind regards,

Abl Robinson {Ms)
Administrative Editar
E150 - "The Journal of Cancer Surgary™

Health Sclences

Elsevier Ld

The Boulevard

Langford Lane

Kidlingtan, Oxford OXS 1GB
UK

Tel: (0) 1865 BA3753

Fax: {0) 1865 842552
Emall: E)JS0@elsevier.com
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