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RESUMO

Imbelloni LE, Beato L, Ornellas A, Borges CRJ - Manuseio de
Grave Diminuicao de Hemoglobina em Paciente Jovem, Teste-
munha de Jeova, Submetido a Proctocolectomia Total. Relato
de Caso

JUSTIFICATIVA E OBJETIVOS: Os riscos de transfuséo
homologa de sangue sdo bem conhecidos e alguns pacientes
recusam esta transfus&o por motivos religiosos. O objetivo foi
relatar um caso de proctocolectomia total em Testemunha de
Jeova onde o nivel de hemoglobina foi de 4 g/dL.

RELATO DO CASO: Paciente do sexo masculino, 17 anos,
histéria de polipose intestinal familiar. Iniciada aos oito anos,
caracterizada por sangramento. Aos 13 anos colectomia total.
Aos 17 anos proctocolectomia total. Preparado com
eritropoietina, acido félico, infusdo de ferro e vitamina Bi;.
Hemograma revelou: hemécias 4.200.000/mm?, hemoglob/na
10,5 g/dL e hematécrito de 37%. Plaquetas 273 000/mm?,
tempo de protrombina normal. Monitorizagdo com PANI
oximetria de pulso, capnografia e ECG continuamente.
Anestesia com propofol, sufentanil, pancurdnio e enflurano em
circuito fechado. Infusédo de 7.000 mL de solugédo de Ringer
com lactato e 150 mL de albumina humana a 20%. Diurese de
2.900 mL. Duragéo de 10 horas e 30 minutos. Na UTI Ht de
20%, hemacias 2.300. OOO/mm Hb de 4,2 g/dL e mantido com
propofol e atracurio. Exame no d/a seguinte revelou: Ht de
18%, hemacias de 2.050. 000/mm Hb de 4 g/dL. Extubado 18
horas apés o término da cirurgia. Segundo dia encaminhado
para o quarto. Quarto dia iniciada alimentacéo por via oral. Alta
hospitalar no décimo dia de PO. No 30° PO Ht de 35%,
hemaécias de 4.000.000/mm® e Hb de 9,5 g/dL. Seis meses
apos, fechamento da ileostomia. Submetido a 12 cirurgias sem
transfuséo sangliinea.

CONCLUSOES: Um planejamento de toda a equipe (clinico,
cirurgido, anestesiologista e médicos de terapia intensiva)
permite realizar procedimentos cirtrgicos associados com
importantes perdas sangliineas, sem administragao de
sangue.
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Unitermos: COMPLICACOES: anemia; DOENCAS: polipose
intestinal familiar; TRANSFUSAO: testemunha de Jeovéa

SUMMARY

Imbelloni LE, Beato L, Ornellas A, Borges CRJ - Extreme Intrao-
perative Hemodilution in Jehovah’s Witness Patient Submitted
Total Proctocolectomy. Case Report

BACKGROUND AND OBJECTIVES: Homologous blood
transfusion risks are well known and some patients may refuse
blood transfusions on religious grounds. This report aimed at
describing a case of total proctocolectomy in Jehovah’s Wit-
ness patient with 4 g/dL hemoglobin.

CASE REPORT: Male patient, 17 years old, with family history
of adenomatous polyposis. The disease was manifested at
eight years of age, characterized by bleeding. At 13 years of
age he was submitted to total colectomy. At 17 years of age he
was submitted to total proctocolectomy. Patient was prepared
with erythropoietin, folic acid, infusion of iron and v:tam/n B1,.

Red blood cell count revealed He = 4,200,000/mm®, hemoglo-
bin =10.5 g/dL, hematocrit = 37% platelets = 273, 000/mm® and
normal prothrombin time. Patient was continuously monitored
with NIBP, pulse oximetry, capnography and ECG. Anesthesia
was induced with propofol, sufentanil, pancuronium and
enflurane in closed system. Patient received 7,000 mL lactated
Ringer’s and 150 mL of 20% human albumin. Total diuresis was
2,900 mL. Surgery lasted 10 hours and 30 minutes. Pat/ent was
referred to the ICU with 20% hematocrit, 2,300,000/mm® red
cells, 4,2 g/dL hemoglobin and was maintained with propofol
and atracur/um Next day evaluation revealed 18% hematocrit,

2,050,000/mm® red cells and 4 g/dL hemoglobin. Patient was
extubated 18 hours after surgery and was referred to the ward.

Patient started eat/ng four days after surgery and was dis-
charged the 10" postoperative day. Th/rty days later patient
presented 35% hematocrit, 4,000,000/mm® red cells and 9.5
g/dL hemoglobin. Six months later he returned for ileostomy
closing. Patient was submitted to 12 surgeries without a single
blood transfusion.

CONCLUSIONS: A good planning of the whole team (clinician,
surgeon, anesthesiologist, intensive care staff) allows us to
perform surgical procedures associated to major blood losses
without administering blood.

Key Words: COMPLICATIONS: anemia; DISEASES: familial
adenomatous polyposis; TRANSFUSION: Jehovah’s witness

INTRODUGAO

iversas técnicas tém sido utilizadas para o tratamento
da anemia em pacientes Testemunhas de Jeova. Em
pacientes que recusam qualquer componente sanglineo, o
transporte de oxigénio, a liberagcéo de oxigénio tecidual e a
coagulagao sanguinea podem ficar comprometidos durante
grandes perdas de sangue. Um nivel minimo de hemoglobi-
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na no peri-operatorio € um importante fator para reduzir as
transfusées sangiiineas 2. A quest&o fundamental é a defi-
nicao do valor critico da hemoglobina, que até hoje nao foi
estabelecido ?°. Sera relatado um caso de grande perda
sanguinea, resultando num nivel de hemoglobina de 4 g/dL.

RELATO DO CASO

Paciente dosexomasculino, 17 anos, Testemunhade Jeova,
57 kg e 165 cm. Inicio da doencga aos oito anos, manifestada
por hematoquezia com ressecgéao de trés polipos por retos-
sigmoidoscopia, sendo diagnosticada polipose coldnica.
Dosoito aos 11 anos foramrealizadas mais duas ressecgoes
de pdliposintestinais porretossigmoidoscopia. Aos 12 anos,
nova ressecgao de polipos por retossigmoidoscopia e lapa-
rotomia com colostomia. Aos 13 anos foi diagnosticado novo
polipo adenomatoso e o paciente submetido a colectomia to-
tal com anastomose ileo-retal. No mesmo ano evoluiu com
presencgadepoliposretais, queforamressecados porviabai-
xa. Aos 14 anos, nova ressecgao por via baixa. Evoluiu com
exteriorizacao de pdlipos por via anal as evacuagdes, com
pequeno sangramento, tendo sido submetido a dois procedi-
mentos de ressecgado aos 15anos. Aos 16 anos, novarecidi-
vade poliposretaiscomressecgaoporviabaixa. Aos 17 anos
foiinternado com quadro de hemorragia digestiva por polipo-
se coldnica, sendo indicada proctocolectomia com anasto-
mose ileo-analcombolsailealemjota, bidpsiahepaticaeile-
ostomia. Preparado com eritropoietina (7.500U) trés vezes
por semana para estimular a eritropoiese, acido folico (5 mg)
por dia, infusdo de ferro (200 mg) e vitamina B4, (1 g) trés
vezes por semana até que o hematdcrito atingisse 35% e/ou
concentragao de hemoglobina chegasse a 10 g/dL.

Os exames pré-operatérios indicavam contagem de hema-
cias de 4.200.000/mm?, hemoglobinade 10,5 g/dL e o hema-
técrito de 37%. A contagem de plaquetas foi de
273.000/mm?, e o tempo de protrombina normal. A press&o
arterial era de 105 x 55 mmHg e a freqiiéncia cardiaca (FC)
de 80 bpm.

A anestesia foi induzida com propofol, sufentanil e pancurd-
nio e a manutengdo com doses fracionadas de sufentanil,
pancurdnio e enflurano em circuito fechado. Um cateter 16G
foiintroduzido na veia do antebrago. Com o objetivo de man-
ter a volemia e a pressao arterial, foi infundido um total de
7.000 mL de solugédode Ringer com lactatoe 150 mL de albu-
mina humana a 20%. O paciente foi continuamente monitori-
zado comrelagédo aisquemia miocardica naderivagao CM5.
Adiurese durante o ato cirurgico foi de 2.900 mL. Ndo houve
necessidade de infusdo de qualquer substancia
vasopressoradurante o ato operatorio. Aduragao dacirurgia
foi de 10 horas e 30 minutos (Figura 1).

Ap6és a cirurgia o paciente foi encaminhado a unidade de te-
rapiaintensiva (UTIl)e admitidocom PANIde 110 x 70 mmHg,
FC de 88 bpm, mantido em ventilagdo mecanicacom FiO,de
0,6 e PEEP de 5cm, sendo mantido com infusdo continua de
propofol e atracurio e monitorizado continuamente com car-
dioscoodpio e oximetrode pulso. Nas primeiras 24 horasdein-
ternagdo ndo foram necessarias drogas vasopressoras adi-
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X. Vendclise com cateter # 16G

1. Monitorizagao

2. Lidocaina = 100 mg + metoclopramida = 10 mg + IOT + SNG + SV

3. Decadron = 10 mg

4. Furosemida = 10 mg

5. Celtriaxona=2g

6. Bupivacaina a 0,25%: infiltragéo pele e tecido celular subcutaneo

7. Dipirona = 4 g e tenoxicam = 40 mg + metoclopramida = 10 na ultima solugao
8. Midazolam = 15 mg

9. Encaminhado para a UTI

Figura 1 - Ficha de Anestesia

cionais. Na UTI foiacompanhado por um membro da equipe
de anestesia e decirurgia e, apds coleta de amostra para de-
terminagaodasérie vermelha, foiproibida coletade qualquer
volume de sangue para exames complementares. O hema-
técrito de admisséo na UTI foi de 20%, a contagem de hema-
cias foide 2.300.000/mm?® e os niveis de hemoglobinade 4,2
g/dL. No segundo dia de pos-operatério foi feita nova coleta
de sangue para exames hematoldgicos que revelaram he-
matécrito de 18%, contagem de hemacias de
2.050.000/mm?e hemoglobinade 4 g/dL. Dezoito horas apos
o término da cirurgia, o paciente foi extubado com
estabilidade hemodinédmica (PANI =100 x 80 mmHg e FC =
110 bpm). A antibioticoterapia constou de metronidazol e
ceftriaxona.

No segundo dia de pds-operatorio o paciente foi transferido
da UTl paraoquarto. No quarto dia de pés-operatério iniciou
dietaliquida. No 10°teve alta parasuaresidéncia. Do segun-
doao 10°dias de pos-operatdrio nao foi colhido qualquer vo-
lume de sangue paraexame. Nao houve nenhuma complica-
¢ao no poés-operatorio. No 30° de pds-operatédrio os exames
hematoldgicos foram hematocrito de 35%, contagem de he-
macias de 4.000.000/mm?® e hemoglobina de 9,5 g/dL.
Seis meses apos a cirurgia, o paciente foi submetido ao fe-
chamento daileostomia e realizada dilatagdo da anastomo-
se ileo-anal. A equipe anestésico-cirdrgica foia mesma que
realizou as 12 cirurgias no paciente. Da primeira cirurgia aos
oito anos até a ultima aos 18 anos o paciente nuncarecebeu
transfusao sanglinea.

DISCUSSAO

Existem diversos relatos de sobrevida de pacientes cirurgi-
cos com valores baixos de hematadcrito 1’4’5, sendo que o me-
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nor valor de hemoglobina encontrado na literatura médica é
de1,1g/dL 5 Diversos relatos, como o presente, tém sugeri-
doque opacientecirurgico e critico toleraniveis de hemoglo-
bina e hemacias muito mais baixos do que se acreditava anti-
gamente. Este caso é interessante por relatar varias
alternativas terapéuticas.

Apoliposeintestinal familiar é umadoenca hereditaria carac-
terizada por mais de cem polipos do tipo adenoma, que sao
elevacdes na mucosa semelhantes a uma verruga, localiza-
dos no intestino grosso (célon e reto). E causada por defeito
genético especifico no gene APC (adenomatous polyposis
coli), que esta localizado no cromossomo 5. Esses pdlipos
comegamaaparecer,emgeral, apésapuberdade,entre12e
18 anos, sendo que no presente caso, a primeira manifesta-
caodadoengaocorreu aos oito anos, tendo sido ressecados
trés polipos por retossigmoidoscopia. A cirurgia ainda é o
Unico tratamento efetivo para a polipose intestinal familiar,
ou seja, a remocéao de todo o intestino grosso, incluindo ou
nao o reto. Neste caso, aos 13 anos foi submetido a
colectomiatotal e aos 17 anos, a proctocolectomia total com
anastomose ileo-anal.

As Testemunhas de Jeova ndo admitem a administragao de
transfusao de sangue total, de concentrados de hemécias,
concentrados de glébulos brancos, de plasma e de plaque-
tas. Entretanto, o entendimento religioso n&o proibe de
modo absoluto o uso de componentes do sangue como a al-
bumina, as imunoglobulinas, os preparados para hemofili-
cos, os preparados de fibrina, a autotransfuséo (desde que
nao hajadesconexao entre aretiradaeainfusdodosangue),
aeritropoietinae otransplante de 6rgaos. No presente relato
a eritropoietina foi utilizada no pré-operatério e a albumina
humana durante o ato cirurgico.

Durante varios dias no pré-operatoério o hematocrito perma-
neceu baixo por sangramento continuo através dos poélipos
intestinais e elevou-se lentamente apdés terapia com eritro-
poietina, ferro, vitamina B4, e acido félico. Trinta dias foram
suficientes para que ovalordo hematdcrito subisse acimado
previamente determinado para a realizagao da cirurgia. O
paciente foi encaminhado ao procedimento cirirgico com
hematdcrito de 37% e concentragédo de hemoglobinade 10,5
g/dL.

Os riscos associados com a transfusdo sanglinea, de natu-
reza infecciosa ou imunoldgica, continuam sendo os maio-
res questionamentos durante seu uso. Em virtude de seus
beneficios e maleficios, a transfusao sangiiinea tem muda-
do bastante nas ultimas décadas. Existe um consenso mun-
dialemrestringiranecessidade de sangue paraominimone-
cessario °. Entretanto, qual é este minimo necessario? Os
valoresde 10 g/dLde hemoglobina e 30% de hematdcritondo
s&0 mais apropriados e as pesquisas continuam’. Desta for-
ma, o valor minimo da concentragao de hemoglobina que in-
dicaanecessidade detransfusdo sangliinea na pratica clini-
ca diaria tem estimulado os programas de conservagao de
sangue 8 Ovalorda concentragio de hemoglobinade 7 g/dL
€ aceito na maioria dos estudos que determinam a necessi-
dade de transfusao sangiiinea °. Estudos em diferentes ani-
mais demonstraram que o valor critico da hemoglobina esta
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em torno de 4 g/dL. Hemodiluigdo normovolémica com he-
moglobinade 5 g/dLfoibemtoleradaem voluntarios '°. Extre-
ma hemodiluigdo com nivel de hemoglobina de 4 g/dL em
Testemunha de Jeova resultou em 6bito 12 horas apds a ci-
rurgia. No presente relato ndo ocorreu 6bito com igual valor
de hemoglobina (4 g/dL) e isto pode perfeitamente ser expli-
cado pelas diferengas entre os pacientes de 84 anos versus
17 anos, sangramento do estémago por tumor maligno ver-
sussangramentoleve porpoliposeintestinal com colectomia
total anterior, concentracgéao inicial de hemoglobina de 7,7
g/dL versus 10,5 g/dL.

Medidas da concentracao de hemoglobina s&o facilmente
realizadas, amplamente aceitas e freqliientemente usadas,
mas elassaoapenasumadevarios metodos possiveisdeindi-
cacéao de transfuséo sanglinea " Atualmente, a avaliacdo
daoxigenagéao dos tecidos € um importante fator na determi-
nagao da transfusdo. O nivel critico de hemodiluigdo em hu-
manos, definido como o pontono qual o consumo de oxigénio
(Vo,) comega a diminuir em razao da insuficiente liberagao
de oxigénio (Do), ndo é conhecido. A resisténcia vascular
sistémica, resisténcia vascular pulmonar, débito cardiaco
(DC), Doy, Vo, e P5o (Poz no qual a hemoglobina é 50% satu-
rada com oxigénio) podem ser calculados através de coletas
desanguearteriale venoso. O consumode oxigénio pode ser
calculadodividindo Vo, por Do,. Comoumadas condutas tra-
c¢adas seria evitar qualquer coleta de sangue (arterial ou ve-
noso) para exames, acreditou-se que a manutengéao da libe-
racao tissular de oxigénio durante a cirurgia (anemia normo-
volémica) foi sempre normal, pois néo houve alteragao dos
parametros hemodinamicos (FC, PA) e ventilatérios (oxime-
tria e capnografia). O mesmo aconteceu na UTI durante o
tempo em que o paciente permaneceu cominfusao continua
de propofol e atracurio. A hemodiluigdo normovolémica re-
duz a viscosidade sanglinea e, posteriormente, a resistén-
ciavascular sistémica (RVS). Adiminuicao da RVS aumenta
o DC sem aumentar o trabalho cardiaco '2.

Voluntarios humanos podemtolerar niveis de até 5 g/dL9 em
razdo dos mecanismos compensatoérios sistémicos e da mi-
crocirculagdo. Contudo, ha pacientes em que fatores clini-
cos como aredugao do débito cardiaco, diminuigéo da extra-
c¢aode oxigénio, alteragdo dos gases sangliineos e aumento
do consumo de oxigénio sdoimportantes. Além disso, existe
uma variabilidade individual. A taquicardia, a hipotensao
postural e as alteragbes do segmento ST no eletrocardiogra-
ma sao fatores que devem ser considerados. No caso
relatado ndo houve alteracées da FC nem do segmento ST
do eletrocardiograma.

Varias complicagdes da transfuséo sangliinea podem ser
comuns apo6s administragao de outros produtos do sangue,
como plasma fresco e plaquetas. Transfusao autéloga de
sangue também ndo é isenta de riscos '3 O numero de paci-
entes moderadamente anémicos que sdo submetidos a ci-
rurgia é freqiientemente em torno de 20% '*, e os niveis bai-
xos da concentragao de hemoglobina no pré-operatério séo
osmaioresfatoresdeindicagdoparaatransfusdosangiinea
'® No presente caso o paciente ndo estava anémico e a con-
centragdode hemoglobinanofinaldacirurgiafoide4,2g/dLe
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4 g/dL doze horas ap6s. Um valor muito baixo de hemoglobi-
na pode sertolerado sem causarisquemia dos 6rgaos e sem
ocorrer depressao do segmento ST, fato que foi observado
durante monitorizacao no intra e pds-operatorio.

Adecisao para transfundir um paciente ndo pode ser basea-
da apenas na concentragcao de hemoglobina ou no valor do
hematdcrito. O uso destes parametros inevitavelmente re-
sultaem supertransfusdo em alguns pacientes e subtransfu-
sdo em outros '®. Erros laboratoriais, graus de hemodiluicao
e presencga de perdas ocultas de sangue séo diferentes fato-
res quetornaminadequado o valordahemoglobina como pa-
rametro para iniciar uma transfuséo. Diversos estudos com-
pararam a eficacia de diferentes estratégias de transfuséo
baseadanaconcentragcdodahemoglobina. Muitos deles néo
demonstraram nenhumaredugao damorbidade e damortali-
dade no pdés-operatdrio com estratégias para manutengao
daconcentragcdodahemoglobinacomvalores altos. Numes-
tudo prospectivo'’, comparando dois regimes de transfusao
(restritivo - concentragdo de hemoglobina de 7 a 9 g/dL ver-
sus liberal - concentragdo de hemoglobina de 10 a 12 g/dL)
em 838 pacientes de UTI, a mortalidade no 30° dia foi similar
em ambos 0s grupos, mas a mortalidade no pés-operatério
imediato foi mais altano grupoliberal. Em estudo piloto com-
parando duas diferentes estratégias de transfusdo em paci-
entes ortopédicos '8 os autores demonstraram que para ob-
servar alguma diferenca entre as duas estratégias seria ne-
cessario um total de 12.000 pacientes. Num estudo aleatori-
amente encoberto com duas estratégias de transfuséo (res-
tritivo: concentracdo de hemoglobinade 7 g/dLouliberal: he-
moglobina concentragédo de 10 g/dL), foidemonstrado que o
regime restritivo foi tdo seguro como o liberal nos pacientes
politraumatizados internados em UTI '°. Uma metanalise
combinando os resultados de sete estudos aleatoriamente
encobertos foiincapaz de detectarimportancia clinica na di-
minuicdo da mortalidade e infeccao pods-operatoria apds
transfusdo sangiiinea 2°. Apesar do nivel baixo de
hemoglobina de 4,2 g/dL no final na cirurgia e de 4 g/dL no
primeiro dia de pos-operatério ndo ocorreu nenhuma
infeccdo durante a internagdo, assim como né&o foi
observada deiscéncia da anastomose ileo-anal.

Em Testemunhas de Jeova submetidos a cirurgia que recu-
saramouso de sangue 2! amortalidade aumentou significa-
tivamente em pacientes comdoencgas cardiacas apds adimi-
nuicdodos niveis de hemoglobinade10a11g/dLpara6a6,9
g/dL. Neste mesmo estudo, nos pacientes que nao tinham
doencga cardiaca e que apresentaram niveis similares de he-
moglobina, ndo houve aumento da mortalidade, o que esta
de acordo com outros autores '". No presenterelato em paci-
ente jovem (17 anos), o nivel de 4 g/dL de hemoglobina nao
ocorreumorbidade e/oumortalidade nestetipodecirurgia.
Atransfuséo sangliinea é um tratamento médico. Excetoem
casosdeemergéncia, adecisdodetransfundircomponentes
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dosanguedeve seravaliada contrabalangando seusriscos e
beneficios. Umaimportante observagao deve serlembrada,
alimitada capacidade das células vermelhas estocadas, por
diversosdias, emrestauraracapacidade de consumo de oxi-
génio??. Este fendmeno estarelacionado adiminuicio daca-
pacidade de 2,3 DPG, resultando em aumento da afinidade
de hemoglobina pelo oxigénio. Atransfusdo autdloga é atéc-
nica de transfus&o que utiliza o proprio sangue do paciente.
Entretanto, as Testemunhas de Jeova ndo aceitam a estoca-
gem de seu proprio sangue para posterior infusdo. Nesses
pacientes o melhor érealizarahemodiluigdo normovolémica
aguda (HNA), que consiste na retirada de um volume previa-
mente determinado de sangue ereposi¢cao simultaneade so-
lugdo cristaloide, coldide ou ambos '??%. Este sangue nao
pode serseparado do paciente e serareinfundido durante ou
no final da cirurgia. Em criangas de sete a 17 anos submeti-
das a artrodese de coluna vertebral, a HNAreduziu a neces-
sidade de sangue homologo sem aumentar as complicagbes
decorrentes da anemia 2*. No presente relato nao foi
realizada a HNA, e desta forma, nao se pode afirmar que o
nivelde hemoglobinateriasidomais altonofinal dacirurgia.
O sistemaderecuperagio das células sangiiineas durante a
cirurgia € uma técnica aceita pelas Testemunhas de Jeova.
Um aparelhorecebe o sangue coletado do paciente por meio
de sucgao durante a cirurgia misturando-o com solugédo
fisioldgica, separando as hemacias e removendo as impure-
zas. Estas células sangliineas sdo entdoreinfundidas no pa-
ciente sem que haja perda de continuidade entre os apare-
Ihos e o paciente. O aparelho nao foi utilizado no paciente por
nao fazer parte do arsenal terapéutico do hospital.

CONCLUSOES

1. O preparo pré-operatorio é fundamental no manuseio de
pacientes Testemunhas de Jeova.

2. As equipes de cirurgides, de anestesiologistas e de tera-
piaintensivaem comum acordo e com um mesmo propo-
sito podem trabalhar com nivel muito mais baixo de
hemoglobina do que o classicamente recomendado.

3. Amanutencgao da volemia é de fundamental importancia
nestes pacientes.

4. O manuseio no pés-operatoério deve seguir um protocolo
rigido, com condutas anestésicas (sedagéo, relaxamen-
to e suporte de oxigénio a 100%).

5. Paciente jovem e sem nenhuma doenca cardiocirculaté-
ria pode suportar nivel mais baixo de hemoglobina.

6. A alta precoce da UTI (alta para o quarto no segundo dia
de PO) é fundamental para evitar infeccao.

7. Nivel de hemoglobina de 4 g/dL foi compativel com a ci-
rurgia e a recuperagao pos-operatoria.
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Extreme Intraoperative Hemodilution in
Jehovah'’s Witness Patient Submitted Total
Proctocolectomy. Case Report
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Aridio Ornellas, M.D.; Carlos Roberto Junqueira Borges,
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INTRODUCTION

Several techniques have been used to treat Jehovah’s Wit-
nesses anemia. In patients refusing any blood product, oxy-
gen transportation, tissue oxygen release and blood coagu-
lation may beimpaired during major blood losses. Aminimum
level of preoperative hemoglobinis the key to decrease blood
transfusions 2. A major question is the definition of critical
hemoglobin value, which has not yet been established 23
This reportaimed at describing a case of major blood loss re-
sulting in 4 g/dL hemoglobin.

CASE REPORT

Male patient, 17 years old, Jehovah’s Witness, 57 kgand 165
cm.Diseasehas started at8 years ofage and was manifested
by hematochezia with resection of three polyps by
retosygmoidoscopy, being diagnosed as colonic polyposis.
From 8 to 11 years of age, patient was submitted to two addi-
tionalintestinal polyp resection by retosygmoidoscopy, At 12
years of age he was submitted to new polyp resection by
retosygmoidoscopy and to laparotomy with colostomy. At 13
years of age a new adenomatous polyp was diagnosed and
patient was submitted to total colectomy with ileo-rectal
anastomosis. In this same year, patient evolved with rectal
polyps which were resected by anal route. At 14 years of age
patient was submitted to a new anal route resection.
Patient evolved with anal exteriorization of polyps during
evacuations, with minor bleeding, and was submitted to two
resections at 15 years of age. At 16 years of age there was
new recurrence of rectal polyps with resection. At 17 years of
age patient was admitted with digestive hemorrhage by co-
lonic polyposis being indicated proctocolectomy with
ileo-anal anastomosis and ileal pouchin “J”, liver biopsy and
ileostomy. Patient was prepared with erythropoietin (7,500
U)threetimes aweekto stimulate erythropoiesis, folicacid (5
mg/day), iron (200 mg) and vitamin B4, (1 g) infusion three
times a week until hematocrit was 35% and/or hemoglobin
concentration reached 10 g/dL.

Preoperative tests indicated 4.200.000/mm?® red cells, 10.5
g/dL hemoglobin, 37% hematocrit, 273.000/mm® platelets
and normal prothrombin time. Blood pressure was 105 x 55
mmHg and heart rate (HR) was 80 bpm.

Anesthesia was induced with propofol, sufentanil and
pancuronium, and was maintained with incremental doses of
sufentanil, pancuronium plus enflurane in closed circuit. A
16G catheter was introduced in a forearm vein. Aiming at
maintaining volume and blood pressure, a total of 7,000 mL

542

lactated Ringer’s and 150 mL of 20% human albumin were in-
fused. Patient was continuously monitored for myocardial
ischemiaatCM5lead. Perioperative diuresiswas 2,900 mL.
No vasopressors drugs were needed during surgery, which
lasted 10 hours and 30 minutes (Figure 1).
Patientwasreferredtothe ICU and was admitted with NIBP of
110x70 mmHg, HR of 88 bpm and was maintained under me-
chanical ventilation with 0.6 FiO, and 5cm PEEP. Patientwas
maintained with continuous propofol and atracurium infusion
and was continuously monitored with cardioscopy and pulse
oximetry. No vasopressors were needed in the first 24 post-
operative hours. Patientwas followed upinthe ICU byamem-
ber of the anesthetic-surgical team and, after sample collec-
tion to determine red series, any collection of blood for addi-
tional tests was prohibited.

Hematocrit at ICU admission was 20%, red cells were
2,300,000/mm?® and hemoglobin levels were 4.2 g/dL. New
blood sample was collected in the 2" postoperative day for
hematological tests, which revealed 18% hematocrit,
2,050,000/mm°®red cells and 4 g/dLhemoglobin. Patientwas
extubated hemodynamically stable18 hours after surgery
(NIBP =100 x 80 mmHg and HR = 110 bpm). Antibiotic ther-
apy was achieved with metranidazole and ceftriaxone.
Patient was referred to the ward in the 2" postoperative day.
In the 4™ postoperative day patient started liquid diet and in
the 10" he was discharged home. No blood was collected
fromthe 2™ tothe 10" postoperative dayfortests. There were
nopostoperative complications. Inthe 30" postoperative day
hematological results were 35% hematocrit, 4,000,000/mm?
red cells and 9.5 g/dL hemoglobin.

Six months after surgery patient was submitted to ileostomy
closing and ileo-anal anastomosis dilatation. The same an-
esthetic-surgicalteam performed all 12 surgeries undergone
by the patient. From the first surgery at 8 years of age to the
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X. Venoclysis with catheter 16G

1. Monitoring

2. Lidocaine = 100 mg + metoclopramide = 10 mg + IOT + SNG + SV

3. Decadron = 10 mg

4. Furosemide = 10 mg

5. Celtriaxone =2 g

6. 0.25% bupivacaine: skin + subcutaneous cellular tissue infiltration

7. Dipirone = 4g + tenoxican = 40 mg + metoclopramide = 10 in last solution
8. Midazolam = 15 mg

9. Referred to ICU

Figure 1 - Anesthetic Record
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last at 17 years of age, the patient has never received blood
transfusion.

DISCUSSION

There are reports on survival of surgical patients with low
hematocrit values "*°, and the lowest hemoglobin value in
the literature is 1.1 g/dL °. Many reports, as ours, have sug-
gested that surgical and critical patients tolerate much lower
hemoglobinandredcelllevelsthanithasbeen previously be-
lieved. Thisis aninteresting case because itreports different
therapeutic alternatives.

Familial intestinal polyposis is a hereditary disease charac-
terized by more than 100 adenoma-type polyps, which are
mucosal elevations similar to warts located in the large intes-
tine (colonandrectum). Itis caused by specificgenetic defect
on APC gene (adenomatous polyposis coli), located in chro-
mosome 5. Ingeneral, these polyps appear after puberty, be-
tween12and 18 years ofage, butinourcase the firstmanifes-
tation was at 8 years of age when 3 polyps were resected by
retosygmoidoscopy. Surgery is still the sole effective treat-
ment for familial intestinal polyposis, that is, removal of all
large intestine, including or not the rectum. In our case, pa-
tient was submitted to total colectomy at 13 years of age and
to total proctocolectomy with ileo-anal anastomosis at 17
years of age.

Jehovah’s Witnesses do not admit total blood, red cells, leu-
kocyte concentrate, plasma or platelets transfusion. Reli-
gious understanding, however, does not absolutely prohibit
theuse of blood products suchas albumin,immunoglobulins,
fibrin preparations, self-transfusion (provided there is no dis-
connection betweenblood removalandinfusion), erythropoi-
etin and organ transplantation. In our case, erythropoietin
was used in the preoperative period and human albumin was
used during surgery.

During several preoperative days hematocrit has remained
low due to continuous bleeding through intestinal polyps and
has slowly increased after therapy with erythropoietin, iron,
vitamin By, and folic acid. Thirty days were enough for
hematocrit value to increase above what was previously de-
termined to perform the procedure. Patient was referred to
surgical procedure with 37% hematocritand 10.5 g/dLhemo-
globin concentration.

Infectious or immune risks associated to blood transfusion
are stillthe major questions aboutits use. Due to benefits and
disadvantages, blood transfusion has deeply changed in the
lastdecades. Thereis aworld consensus to limitthe need for
blood to a necessary minimum . However, which is this nec-
essary minimum? Values of 10 g/dl hemoglobin and 30%
hematocrit are not the best and researches continue ”. So,
minimum hemoglobin concentration indicating the need for
blood transfusion in our daily practice is encouraging blood
conservation programs ®.

Value of 7 g/dL hemoglobin concentration is accepted by
most texts determining the need for blood transfusion °. Dif-
ferent animal studies have shown that critical hemoglobin
level is approximately 4 g/dL. Normovolemic hemodilution
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with 5 g/dL hemoglobin was well tolerated by volunteers °.
Extreme hemodilution with 4 g/dL hemoglobin in Jehovah'’s
Witness has resulted in death 12 hours after surgery. In our
case there has been no death with the same hemoglobin
value (4 g/dL)and this may be easily explained by differences
between patientsaged 84 and 17 years, stomach bleeding by
malignant tumor and mild bleeding by intestinal polyposis
with previous total colectomy, initial hemoglobin concentra-
tion of 7.7 g/dL and 10.5 g/dL, respectively.

Hemoglobin concentration measures are easy, widely ac-
cepted and often used, but they are just one among different
possible methods to indicate blood transfusion ''. Currently,
tissue oxygenationis a majorfactorto determine transfusion.
Critical hemodilution level in humans, defined as the pointin
whichoxygen consumption (Vo,) startstodecreaseasafunc-
tionofinsufficientoxygenrelease (Doy), is stillunknown. Sys-
temic vascular resistance, pulmonary vascular resistance,
cardiac output (CO), Do, Vo, e P5o (Po, in which hemoglobin
is 50% saturated with oxygen) may be calculated from arterial
or venous blood.

Oxygen consumption may be calculated dividing Vo, by Do,.
Since one of the approaches was to avoid any blood collec-
tion (arterial orvenous) for tests, we believed that the mainte-
nance of tissue oxygen release during surgery
(normovolemic anemia) was always normal since there were
no changes in hemodynamic (HR and BP) and ventilatory
(oximetry and capnography) parameters. The same was true
in the ICU during the time patient remained with continuous
propofol and atracurium infusion. Normovolemic
hemodilution decreases blood viscosity and then systemic
vascular resistance (SVR). Decreased SVR increases CO
without increasing cardiac work '2.

Human volunteers may tolerate up to 5 g/dL ° due to compen-
satory systemic and microcirculation mechanisms. However
clinical factors such as decreased cardiac output, decreased
oxygen extraction, changesinblood gasesandincreased ox-
ygen consumption are also important. In addition, thereisin-
dividual variability. Tachycardia, postural hypotension and
ST-segmentchanges at ECG are factors to be considered. In
our case there were no HR or ST-segment changes.
Several blood transfusion complications may be common af-
ter the administration of other blood products, such as fresh
plasma and platelets. Autologous blood transfusion is also
not risk-free '*. The number of moderately anemic people
submitted to surgery is approximately 20% *and low preop-
erative hemoglobin concentrations are major factors to indi-
cate blood transfusion '°. Inour case, patientwas notanemic,
hemoglobin concentration at surgery completion was 4.2
g/dLand twelve hours lateritwas 4 g/dL. Avery low hemoglo-
bin level may be tolerated without organs ischemia and with-
out ST-segment depression, fact which has been observed
during intra and postoperative monitoring.
Thedecisiontotransfuse a patientcannotbe solely based on
hemoglobin concentration or hematocrit values. These pa-
rameterswillinvariably resultin overtransfusion for some pa-
tients and in under transfusion for others '®. Laboratory mis-
takes, hemodilution levels and hidden blood losses are fac-
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tors invalidating hemoglobin as parameter to start transfu-
sion.

Different studies have compared the efficacy of different
transfusion strategies based on hemoglobin concentration.
Many have shown no decrease in postoperative morbidity
and mortality when high hemoglobin levels were maintained.
Inaprospective study '’ comparing two transfusion regimens
(restrictive - 7 to 9 g/dL hemoglobin concentration versus lib-
eral-10to 12 g/dLhemoglobin concentration) in 838 ICU pa-
tients, mortality at 30 days was similar for both groups, how-
everimmediate postoperative mortality was higher for the lib-
eral group.

Ina pilotstudy comparing two different transfusion strategies
for orthopedic patients '8 authors have shown that 12 thou-
sand patients would be needed to show some difference be-
tween the strategies. A randomized double-blind study with
two transfusion strategies (restrictive: 7 g/dL hemoglobin
concentration, or liberal: 10 g/dL hemoglobin concentration)
has shown that the restrictive regimen was as safe as the lib-
eral regimen for multiple trauma patients admitted to the ICU
' Ametanalysis combining the results of seven randomized
double-blind studies was unable to detect clinicalimportance
in the decrease of postoperative mortality and infection after
blood transfusion *°. Notwithstanding the low hemoglobin
level of 4.2 g/dLat surgery completionand of 4 g/dLin the first
postoperative day, there has been no infection or ileo-anal
anastomosis dehiscence, during hospital stay.

In Jehovah’s Witnesses submitted to surgeries and refusing
blood ?', mortality has significantly increased in cardiac pa-
tients afterhemoglobinlevelsdecreasefrom10-11g/dLto6-
6.9 g/dL. In this same study, mortality has not increased
among patients with no heart disease and with similar hemo-
globin levels, which s in line with other authors ’. In our case
of young patient (17 years old) and 4 g/dL hemoglobin, there
has been no morbidity and/or mortality.

Blood transfusion is a medical treatment. Except for emer-
gency cases, the decision of transfusing blood products
should be evaluated by balancingits risks and benefits. Ama-
jorpointto be reminded is the limited ability of red cells stored
for several days to restore oxygen transportation capacity 2
This phenomenon is related to decreased 2.3 DPG capacity
resulting in increased affinity of hemoglobin for oxygen.
Autologous transfusion is the technique using the blood of
patients themselves.

Jehovah’s Witnesses, however, do not accept the storage of
their own blood for future use. The best for these patients is
acute normovolemic hemodilution (ANH), which consists on
removing a predetermined volume of blood and simulta-
neous replacing it with crystalloid, colloid or both'®%3. This
blood cannot be separated from the patient and will be
reinfused during or after surgery. In children aged 7 to 17
years submitted to spinal arthrodesis, ANH has decreased
the need for homologous blood without increasing ane-
mia-related complications 24 ANH was not used in our case,
so it is impossible to state that hemoglobin levels would be
higher at surgery completion.
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Blood cells recovery process during surgery is a technique
accepted by Jehovah’s Witnesses. A device receives blood
collected by suction from the patient during surgery and
mixes it with saline solution separating red cells and remov-
ingimpurities. These blood cells are then reinfused in the pa-
tient without loss of continuity between devices and patient.
Thisdevicewasnotusedinourpatientfornotbeing partofthe
institution’s therapeutic armamentarium.

CONCLUSIONS

1. Preoperative preparation is critical to manage Jehovah’s
Witnesses patients.

2. Surgical, anesthetic and intensive care teams, in agree-
ment and with the same objective, may work with much
lower hemoglobin levels than those classically recom-
mended.

. Volume maintenance is paramount for these patients.

4. Postoperative management shall follow a strict protocol

with anesthetic approaches (sedation, relaxation and
100% oxygen support).

5. Young patients with no cardiovascular disease may tole-

rate lower hemoglobin levels.

6. Early ICU discharge (discharge to the ward in the second

PO day) was fundamental to prevent infection.

7. Hemoglobin level of 4 g/dL was compatible with surgery

and postoperative recovery.

w

ACKNOWLEDGMENT

To Bruno Chaves Costa Moreira and his relatives for trus-
ting our team since he was eight years old.

REFERENCIAS - REFERENCES

01. Spahn DR, Leone BJ, Reves JG et al - Cardiovascular and coro-
nary physiology of acute isovolemic hemodilution: a review of
monoxigen-carrying and oxygen-carrying solutions. Anesth
Analg, 1994;78:1000-1021.

02. Areport by the American Society of Anesthesiology Task Force
on Blood Component Therapy: Practice for blood component
therapy. Anesthesiology, 1996;84:732-747.

03. Leone BJ, Spahn DR - Anemia, hemodilution, and oxygen deliv-
ery. Anesth Analg, 1992;75:651-653.

04. Viele MK, Weiskopf RB - What can we learn about the need for
transfusion from patients who refuse blood? The experience
with Jehovah'’s Witnesses. Transfusion, 1994;34:396-401.

05. Zollinger A, Hager P, Singer T et al - Extreme hemodilution due
to massive blood loss in tumor surgery. Anesthesiology,
1997;87:985-987.

06. Spahn DR, Casutt M - Eliminating blood transfusion: new as-
pects and perspectives. Anesthesiology, 2000;93:242-255.

07. Whitaker DK - Transfusion strategy. Eur J Anaesthesiol,
2001;18:493-494

08. Strang T, Whitaker DK - Blood conservation strategies in cardiac
anaesthesia. Curr Opin Anaesthesiol, 1994;7:53-58.

Revista Brasileira de Anestesiologia
Vol. 55, N° 5, Setembro - Outubro, 2005



EXTREME INTRAOPERATIVE HEMODILUTION IN JEHOVAH'S WITNESS PATIENT
SUBMITTED TOTAL PROCTOCOLECTOMY. CASE REPORT

09. Van der Linden P - Transfusion strategy. Eur J Anaesthesiol,
2001;18:495-498.

10. Weiskopf RB, Viele MK, Feiner J et al - Human cardiovascular
and metabolic response to acute, severe isovolemic anemia.
JAMA, 1998;279:217-221.

11. Spahn DR - Perioperative transfusion triggers for red blood cells.
Vox Sang, 2000;78:(Suppl2):163-166.

12. Hardy JF, Belisle S, Janvier G et al - Reduction in requirements
for allogeneic blood products: nonpharmacologic methods. Ann
Thorac Surg, 1996;62:1935-1943.

13. Goldman M, Remy-Prince S, Trepanier A et al - Autologous do-
nation error rates in Canada. Transfusion, 1997;37:523-527.

14. Goodnough LT, Brecher ME, Kanter MH et al - Transfusion medi-
cine. Second of two parts - blood conservation. N Engl J Med,
1999;340:525-533.

15. Goodnough LT, Despotis GJ, Parvin CA - Erythropoietin therapy
in patients undergoing cardiac operations. Ann Thorac Surg,
1997;64:1579-1580.

16. Goodnough LT, Brecher ME, Kanter MH et al - Transfusion medi-
cine. First of two parts - blood transfusion. N Engl J Med,
1999;340:438-447.

17.Hebert PC, Wells G, Blajchman MA et al - A multicenter random-
ized controlled clinical trial of transfusion requirements in criti-
cal care. Transfusion Requirements in Critical Care
Investigators, Canadian Critical Care Trials Group. N Engl J
Med, 1999;340:409-417.

18. Carson JL, Terrin ML, Barton FB et al - A pilot randomized trial
comparing symptomatic vs. hemoglobin-level-driven red blood
cell transfusions following hip fracture. Transfusion,
1998,;38:522-529.

19. Mclintyre L, Hebert PC, Wells G et al - Is a restrictive transfusion
strategy safe for resuscitated and critically ill trauma patients? J
Trauma, 2004;57:563-568.

20. McAlister FA, Clark HD, Wells PS et al - A Perioperative
allogeneic blood transfusion does not case adverse sequelae in
patients with cancer: a meta-analysis of unconfounded studies.
Br J Surg, 1998;85:171-178.

21. Carson JL, Duff A, Poses RM et al - Effect of anaemia and car-
diovascular disease on surgical mortality and morbidity. Lancet,
1996;348:1055-1060.

Revista Brasileira de Anestesiologia
Vol. 55, N° 5, Setembro - Outubro, 2005

22. Fitzgerald RD, Martin CM, Dietz GE et al - Transfusing red blood
cells stored in citrate phosphate dextrose adenine-1 for 28 days
fails to improve tissue oxygenation in rats. Crit Care Med,
1997;25-726-732.

23. Macuco MV, Carrenho JMX, Zambonato JF - Immediate effect of
acute preoperative isovolemic hemodiluition on adult patients
hematocrit. Rev Bras Anestesiol, 1998;48:475-487.

24. Oliveira GS, Tenorio SB, Cumino DO et al - Acute normovolemic
hemodilution in children submitted to posterior spinal fusion.
Rev Bras Anestesiol, 2004;54:84-90.

RESUMEN

Imbelloni LE, Beato L, Ornellas A, Borges CRJ - Manoseo de
Grave Disminucién de Hemoglobina en Paciente Joven, Testi-
go de Jehova, Sometido a la Proctocolectomia Total. Relato de
Caso

JUSTIFICATIVA Y OBJETIVOS: Los riesgos de transfusion
homologa de sangre son bien conocidos y algunos pacientes
recusan esta transfusion por motivos religiosos. El objetivo fue
relatar un caso de proctocolectomia total en un paciente
Testigo de Jehova donde el nivel de hemoglobina fue de 4 g/dL.
RELATO DEL CASO: Paciente masculino, 17 afios, historia de
poliposis intestinal familiar. Iniciada a los ocho anos,
caracterizada por sangramiento. Alos 13 afios colectomia total.
A los 17 anos proctocolectomia total. Preparado con
eritropoietina, &cido félico, infusién de hierro y vitamina B12. El
hemograma reveld: hematies 4.200.000/mm3, hemoglobina
10,5 g/dL y hematécrito del 37%. Plaquetas 273.000/mm3,
tiempo de protrombina normal. Monitorizacion con PANI,
oximetria de mufeca (pulso) capnografia y ECG
continuamente. Anestesia con propofol, sufentanil, pancuronio
y enflurano en circuito cerrado. Infusién de 7.000 mL de
solucién de Ringer con lactato y 150 mL de albumina humana a
20%. Diuresis de 2.900 mL. Duracién de 10 horas y 30 minutos.
Enla UTI Ht del 20%, hematies 2.300.000/mm3, Hb de 4,2 g/dL
y mantenido con propofol y atracurio. En examen al dia
siguiente reveld: Ht del 18%, hematies de 2. 050.000/mm?3, Hb
de 4 g/dL. Extubado 18 horas después del término de la cirugia.
Al segundo dia fue encaminado para el cuarto. Al cuarto dia
iniciada con alimentacién por via oral. Alta hospitalario al
décimo dia de PO. En el 30° PO Ht del 35%, hematies de
4.000.000/mm3 y Hb de 9,5 g/dL. Seis meses después,
encerramiento de la ileostomia. Sometido a 12 cirugias sin
transfusion sanguinea.

CONCLUSIONES: Una planificacién de todo el equipo (clinico,
cirujano, anestesista y médicos de terapia intensiva) permite
realizar procedimientos quirurgicos asociados con importantes
pierdas sanguineas, sin administracion de sangre.
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