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Ribeiro-Neto CA. Avaliacdo da alteracdo de valores laboratoriais em pacientes
submetidos a cirurgia ortognéatica sob hipotensdo [Dissertacdo de Mestrado].

Araraquara: Faculdade de Odontologia da Unesp; 2016.

Resumo

A cirurgia ortognatica sob hipotensdo induzida vem sendo
realizada ja h4 um certo tempo. Os beneficios vao desde a melhora no campo
cirdrgico até a menor perda sanguinea. Sendo assim, esta pesquisa nasceu de
um desejo tanto da equipe de anestesia quanto dos cirurgides envolvidos de se
avaliar em numeros, se este procedimento sob hipotensdo pode gerar algum
maleficio ao paciente, devido a baixa pressdo em que 0 mesmo é mantido
durante a cirurgia.

Foi realizado um estudo retrospectivo no prontuario de 50
pacientes tratados com cirurgia ortognatica, os quais foram anestesiados com
técnica de hipotensdo induzida, cujos prontuarios contemplavam todas os
registros de exames necessarios para o estudo. Os registros desses pacientes
foram entdo analisados em dois momentos, 0 pré-operatério € 0 pos-
operatorio.

Com base nos resultados constatou-se que ndo ha diferenca
estatisticamente significante em grande parte dos valores laboratoriais
avaliados, com excecdo do ETCO2. No entanto, algumas alteracGes
encontradas em comparacdo com os valores tidos como normais, podem
sugerir que a cirurgia ortognatica sob hipotensao induzida altere a funcao renal.
Portanto, estudos com outras metodologias e maior amostragem sao

necessarios para confirmar esses dados.



Palavras-chave: Cirurgia ortognatica. Hipotensdo controlada. Testes

laboratoriais.



Ribeiro-Neto CA. Hematologic responses in hypotensive anaesthesia during
orthognathic surgery [Dissertacdo de Mestrado]. Araraquara: Faculdade de

Odontologia da Unesp; 2016.

Abstract

The hypotensive anaesthesia during orthognathic surgery is
routinely used in many maxillofacial services around the world. The benefits of
this technique are widely described in the scientific literature, benefits such as
significant decrease of blood loss, improved surgical field and reduction in
operation time.

The possible detriments of this technique is not well defined and
few literatures addresses these issues. Therefore, this study was born in
conjunction with the surgeons and anesthesiologists desire in to verify the
possible hematologic changes suffered by the patients undergoing this kind of
surgery and anesthesia.

A prospective evaluation of some laboratory parameters in 50
patients was done, during 50 consecutive orthognathic surgeries. The results
demonstrate that the majority of the evaluated parameters did not change
during or after the surgery. The base excess did not change during the surgery;
however, it was different from the normality average, and the renal clearance
collected after two hours of surgery revealed bigger than the normal
parameters; so it is possible to suggest that the orthognathic surgery under
hypotension causes some negative effect in the renal function of the patients,

although light.



More studies with a bigger sample and different evaluations are

necessary to clarify these possible effects.

Key words: Orthognathic surgery. Controlled hypotension. Laboratorial test



SUMARIO

1 INTRODUCAO
2 PROPOSICAO
3 PUBLICACAO
4 CONCLUSAO
REFERENCIAS
ANEXO A — APROVACAO DO COMITE DE ETICA EM PESQUISA

11
19
20
35
36



12

1 INTRODUCAO

A cirurgia ortognatica esta muito bem embasada em termos de resultado
e segurancga, para a correcado das deformidades dentoesqueléticas, sendo que
as osteotomias bimaxilares sdo frequentemente necessarias para se atingir o
resultado esperado.

A correcdo cirargica das deformidades dentoesqueléticas acarreta
alteracdes nos tecidos duros e moles da face, para tanto diversas técnicas
cirdrgicas sao utilizadas para se alcancar resultados satisfatorios.

Por causa da complexa vascularizacdo da regido orofacial, o controle do
sangramento durante a cirurgia nem sempre € possivel apenas por meio de
técnicas cirurgicas; principalmente por se tratar de um procedimento extenso
com potencial de sangramento consideravel no transoperatério(Farah et al.*
2008). Portanto, faz-se necessario a associacdo de recursos adicionais que
fogem do controle exclusivo do cirurgido para favorecer o desenrolar do
procedimento cirdrgico.

Sangramentos significantes, muitas vezes de dificil controle por meio
das manobras cirargicas convencionais, podem ocorrer, resultando em
necessidade de transfusdo sanguinea intra ou pés-operatéria (Farah et al.*
2008). A transfusdo homégena estd associada a um nuamero de riscos,
incluindo transmisséo de bactérias, virus ou protozoarios e reacdo autoimune,
sendo que varias estratégias estdo disponiveis para minimizar a necessidade
da transfusdo (Farah et al.*°, 2008).

A pré-transfusdo autdogena reduz a necessidade de transfusdo

homdgena, mas esta opcéo requer uma preparagdo importante e ndo reduz os
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riscos de infeccdo ou os possiveis erros laboratoriais relacionados a transfusao
(Farah et al.*®, 2008; Rodrigo®®, 1995).

Com o intuito de diminuir o tempo cirdrgico, melhorar o campo operatério
e diminuir o sangramento cirargico sdo empregadas técnicas de hipotenséo
induzida e controlada durante a anestesia geral.

A anestesia sob hipotenséo foi primeiramente introduzida por Gardner et
al'® (1946), que usou a arteriotomia para reducdo da presséo arterial durante
uma cirurgia. Desde aquela época, varias técnicas para a inducdo da
hipotensdo durante o transoperatério tém sido usadas em procedimentos
ortopédicos e neurocirirgicos, sendo que esta técnica foi primeiramente
utilizada para cirurgia maxilo-facial por Schaberg et al.** (1976).

Embora a hipotensdo reduza o sangramento intraoperatério (Miller®
1990; Bernard et al.?, 1992; Bloor et al.3, 1992; Boehm* , 2001; Rodrigo?®, 1995;
Lanigan, West'®, 1994; Lanigan et al.’’, 1991; Campbell et al.®> ,1994; Lang et
al.'®, 1991; Ragon et al.?®, 1989; Dolman et al.’, 2000; Lessard et al.'®, 1989;
Praveen et al.?®, 2001; Precious et al.?®, 1996; Sanders, Sim*', 1998;
Sartcaoglu et al.*?, 2005; Suttner et al.?°, 2001), estudos feitos para avaliar sua
eficacia na reducdo da perda sanguinea em cirurgia ortognatica produziram
resultados conflitantes(Enlund et al.®, 1997; Fromme et al.?, 1986). Os riscos
de hipoperfusdo de orgaos vitais durante a anestesia sob hipotenséo induzida
foram mostrados em outros estudos (Enlund et al.®, 1996; Nishimura et al.?,
1999; Pasch, Huk?*, 1986; Prielipp et al.?’, 2001; Zayas et al.*®, 1993). O uso
desta técnica em cirurgia maxilo-facial permanece controverso. Muitos
anestesiologistas demonstram preocupacao em usar tal técnica e muitas vezes

consideram melhor para o paciente o ndo uso da mesma.
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A anestesia sob hipotensdo apresenta alguns efeitos em diversos
orgdos, que devem ser compreendidos e estudados, principalmente pelos
anestesistas que irdo administrar a anestesia; podendo assim escolher aquela
anestesia que serd a mais adequada para cada caso em particular. Todos os
orgdos tém uma capacidade de auto-regulacdo que entra em acdo quando a
presséo abaixa.

No cérebro a hipotensdo, desde que controlada, ndo gera efeitos
deletérios. Em geral a hipotensédo induzida farmacologicamente mantém o fluxo
sanguineo cerebral muito melhor do que quando acontece devido a
hemorragias (Farah'®, 2007). A pressdo média ndo deve ficar abaixo de 40
mmHg (milimetros de mercurio), pois a partir desses valores existem riscos de
lesdo para este orgdo (Farah'®, 2007; Astrup et al.}, 1977).

No coracdo a margem de seguranca € menor, devido ao limite maximo
de oxigénio extraido durante condi¢cdes basais; com a reducdo da pressdo
arterial média o trabalho ventricular € diminuido e isto corresponde a uma
queda do suprimento de oxigénio para o miocardio(Farah®®, 2007; Weaver®
1992).

Nos pulmdes ndo se encontra sofrimento pela baixa perfusdo, no
entanto a funcdo de troca de gases pode ser prejudicada, devendo pois o
anestesista optar por drogas vasodilatadoras que néo alterem ou que interfiram
o minimo possivel na concentracdo de oxigénio (Farah'®, 2007; Nicholas,
Lam?, 1984).

Nos rins também existe autorregulacéo da circulacdo renal, porém, isto é

abolido pelo uso de vasodilatadores, com uma reducdo passiva do fluxo
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sanguineo na propor¢cdo da presséo arterial; no entanto no geral os rins séo
normalmente bem perfundidos (Farah'®, 2007; Weaver®, 1992).

O figado ndo tem a habilidade de autorregulacdo e o fluxo sanguineo
pode diminuir passivelmente com a pressao sistémica. A funcdo hepética
durante a indug&o da hipotenséo nao tém sido muito estudados, mas os dados
existentes ndo mostram disfuncdo secundaria & inducdo (Farah'®, 2007;
Rodrigo®®, 1995).

E recomendado que a média da pressao arterial ndo ultrapasse valores
menores que 30% e em pacientes idosos que esta ndo passe de 80 mmHg
(Rodrigo®®, 1995). Os riscos existem a despeito de toda seguranca da técnica,
principalmente nos érgdos acima citados; além de poder ocorrer necrose do
apice nasal devido & juncdo da baixa perfuséo e tubo endotraqueal (Farah'®,
2007 e Rodrigo®, 1995).

De acordo com Lam® (1984) o agente anestésico deve possuir
caracteristicas como a facil aplicacao, eficacia, previsibilidade, seguranca, ter
inicio e recuperacao rapidos e rapida eliminagdo. Ainda ndo deve ter efeitos
toxicos, causar taquicardia ou hipertensédo de rebote. Por fim ainda deve ser
compativel com outras drogas para néo causar efeitos indesejaveis. Porém nao
existe um agente que apresente todos estes requisitos, e sim, alguns que
possuem caracteristicas melhores e piores(Lam™, 1984).

Com relacdo a perda sanguinea, Samman et al. * (1996), quantificaram
a perda de sangue em cirurgia ortognatica e a necessidade de transfuséo.
Trezentos e sessenta cirurgias ortognaticas foram realizadas neste estudo.
Foram calculados a perda de sangue e transfusdo sanguinea. A perda de

sangue obteve uma média de 600 ml (mililitros), 24% dos pacientes foram
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transfundidos, 8,7% depois de cirurgias simples em um s6 segmento 0sseo
com retirada de osso do iliaco e 26,7% apds osteotomias bimaxilares.
Quarenta e sete pacientes receberam uma unidade de sangue, 25 receberam
duas e 12 pacientes receberam mais do que duas unidades de sangue. A
maior parte dos pacientes transfundidos perdeu entre 11% a 40% de sangue.

Enlund et al.® (1997) verificaram em uma pesquisa realizada em 36
pacientes ASA | e Il submetidos a cirurgia ortognética, que a técnica de
hipotenséo induzida tem relevancia clinica duvidosa. Utilizaram o Isoflurano
como agente hipotensor principal a fim de causar redugcdo na pressao arterial
(neste grupo houve uma perda média de sangue de 186 ml) quando
comparado ao grupo controle (que obteve uma perda média de sangue de 304
ml) e ndo houve diferenca estatisticamente significante entre 0os grupos com
relacdo também a duracdo do procedimento cirlrgico.

Dolman et al.” (2000) analisaram a eficacia da técnica anestésica
normotensiva e hipotensiva em cirurgias ortognaticas tipo Le Fort | com relagcéo
a qualidade cirargica, tempo operatorio e perda de sangue em 33 pacientes. A
anestesia foi iniciada com propofol, sulfentanil e vencurdonio e mantida com
propofol, sulfentanil e isoflurano; tendo o grupo da hipotenséo recebido 300 mg
a mais de labetalol, durante 15 minutos e adequado a dose de isoflurano. No
grupo da hipotenséo foi observada uma reducéo estatisticamente significante
na perda de sangue e percepcao da qualidade da cirurgia no trans-operatorio
por parte do cirurgido, mas nao houve diferenca significativa com relacdo ao
tempo de cirurgia.

Carlos et al.® (2014) realizaram um estudo retrospectivo no prontuério de

50 pacientes tratados entre 1998 e 1999 sem o0 uso da hipotenséo induzida
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durante a cirurgia ortognatica (grupo 1) e um estudo prospectivo em outros 50
pacientes operados entre 1999 e 2000 (grupo 1), os quais foram anestesiados
associando-se técnicas de hipotensdo induzida. Com relagdo ao tempo de
cirurgia entre os grupos ndo houve diferenca estatisticamente significante; ja
com relacdo a necessidade de transfusdo sanguinea ou ainda a ocorréncia de
bradicardia trans-operatéria no momento do abaixamento da maxila, o estudo
revelou diferencas estatisticamente significantes, mostrando que a hipotensao
induzida reduziu em muito a necessidade de transfusdo sanguinea pos-
operatoria e também a ocorréncia de bradicardia trans-operatoria.

A transfusdo sanguinea em decorréncia da perda de sangue na cirurgia
ortognética foi avaliada por Grando et al.'* (2005), em 345 pacientes no
periodo de 1985 a 2003 divididos em trés grupos sendo o grupo | com
autodoacao prévia de sete dias (houve perda sanguinea de 1340 ml), o grupo |l
com autodoacdo trans-operatéria (perda de sangue de 1098 ml) e o grupo Il
com hemodiluicdo normovolémica (perda de sangue de 1044 ml), chegaram a
conclusdo de que o hematdcrito destes pacientes em 14 dias nao recuperou o
valor pré-operatério, mas que a maioria dos pacientes toleraram a perda
sanguinea pois eram jovens.

Estudo semelhante realizado por Nkenke et al.® (2005), em uma
amostra de 56 pacientes submetidos a cirurgia ortognatica bimaxilar provou
nao ser necessario a transfusdo sanguinea para estes pacientes e que 0s
valores de hemoglobina baixo (considerados abaixo de 7,5g/100ml) nem
sempre condizem com a perda sanguinea no trans-operatério e que também

nao sao fidedignos para a reposicado sanguinea.
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Devido ao grande numero de controveérsias existentes na literatura, este
estudo objetivou apresentar o resultado de pacientes submetidos a anestesia
geral com hipotensdo induzida para a realizacdo de cirurgia ortognatica,
avaliando alguns fatores associados com exames laboratoriais, enfatizando os
riscos e beneficios desta técnica anestésica complementar e ainda se esta

técnica € segura do ponto de vista laboratorial.
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2 PROPOSICAO

O objetivo deste trabalho foi analisar por meio de exames de sangue e
monitorizacdo transoperatéria, se 0s pacientes submetidos a cirurgia
ortognatica sob hipotensdo induzida apresentam alguma alteracdo
hematoldgica significativa; procurando avaliar a seguranca da hipotensao

induzida para cirurgias ortognaticas.
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Hematologic responses in hypotensive anaesthesia during orthognathic
surgery.

Abstract

The hypotensive anaesthesia during orthognathic surgery is routinely
used in many maxillofacial services around the world. The benefits of this
technique are widely described in the scientific literature, benefits such as
significant decrease of blood loss, improved surgical field and reduction in
operation time.

The possible detriments of this technique is not well defined and few
literatures addresses these issues. Therefore, this study was born in
conjunction with the surgeons and anesthesiologists desire in to verify the
possible hematologic changes suffered by the patients undergoing this kind of
surgery and anesthesia.

A prospective evaluation of some laboratory parameters in 50 patients
was done, during 50 consecutive orthognathic surgeries. The results
demonstrate that the majority of the evaluated parameters did not change
during or after the surgery. The base excess did not change during the surgery;
however, it was different from the normality average, and the renal clearance
collected after two hours of surgery revealed bigger than the normal
parameters; so it is possible to suggest that the orthognathic surgery under
hypotension causes some negative effect in the renal function of the patients,
although light. More studies with a bigger sample and different evaluations are
necessary to clarify these possible effects.

Key-words: Orthognathic Surgery, Controlled Hypotension, Laboratorial test
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Introduction

A significant reduction in blood loss and an improvement in the quality of
the surgical field have been achieved with the controlled hypotensive
anaesthesia induced by many drugs during orthognathic surgery *=.

The main principle of hypotension during anaesthesia is to maintain the
balance between the functions of the metabolic, renal, endocrine, central
nervous and cardiorespiratory system functions and protect against dramatic
changes in these organ . Many reports have been published regarding blood
loss and hemodynamics changes under hypotensive anaesthesia, however, the
endocrine responses have not been fully elucidated *.

Orthognathic surgery involves the surgical manipulation of facial skeleton
in order to correct malocclusion and/or facial asymmetry *°. These kind of
surgery, including the Le Fort | osteotomy has an impact on the cardiovascular
stress response, which can result in an unchecked increase in the mean arterial
blood pressure and heart rate * Constant adjustments to the depth of
anesthesia and analgesia are required to blunt such hemodynamic stress
responses °. Due to the complex vascularity of the orofacial area, significant
bleeding not controllable by usual surgical technigues is at times encountered,
resulting in the need for blood transfusion, if the hypotensive techniques were
not been used ’.

Although hypotension reduces intraoperative bleeding 2, studies to

evaluate its effectiveness in reducing blood loss during orthognathic surgery
have produced conflicting results *2. Other studies described the risk of vital
organ hypoperfusion during induced hypotensive anesthesia °.

Due to this controversy in the scientific literature, a prospective study was
done involving a group of patients undergoing general anesthesia during
orthognathic surgery, this group received induced hypotension. The
hematologic changes in many parameters were verified by the comparison
between the preoperative and postoperative data collected in order to
determine if the orthognathic surgery altered these parameters.
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Patients and methods

Data were collected from medical records of 50 patients who underwent
orthognathic surgery with induced hypotension; these patients constituted the
studies groups.

All the patients included in this study were healthy, without any significant
problems in their past or present medical history. Complete clinical and surgical
records and were available for all of these patients, and all attended their
scheduled follow-up appointments. All surgeries were done by the same team
of surgeons, and all anesthetic procedures were done by the same team of
anesthesiologists.

The Group | was composed by the preoperative exams of the patients
recruited, consecutively into the study; these were the first 50 patients who
presented with the necessity for orthognathic surgery and who fulfilled the
inclusion criteria: healthy, no significant medical history, complete medical
records and attendance of follow-up. The group Il was composed by the
postoperative exams or during surgery monitoring of the same patients.

The drugs used were: propofol (single dose of 2 mg/kg) at induction,
followed by fentanyl bolus (2uc/kg). The fentanyl was kept in continuous
infusion during the surgery at 1 pc/kg/min and was varied for a higher or lower
dose according to the blood pressure response, trying to maintain blood
pressure values at an average at 30 % lower than normal. Succinylcholine (1%)
was given at a dose of 1mg/kg in a single bolus at anesthetic induction in order
to facilitate the intubation process. Pancuronium (0,08%) at a dose of 0,08
mg/kg was given at induction to achieve neuromuscular blockage. Isoflurane
was used in variable concentrations, always lower than the alveolar minimal
concentration, thus working in association with the venous drug to maintain the
anesthesia. Protoxide was used at concentrations varying from 50% to 60%
during the surgery as a supplementary anesthetic drug. Droperidol (0,25%) was
used at a dosage sufficient to achieve the blood pressure levels desired, never
higher than 0,2mg/kg. Metoprolol (0,1%) was given at a dosage sufficient to
keep the heart rate similar to the preoperative level.

At the beginning of surgery all patients received 500 mg of
hydrocortisone, 1g of ampicillin, 50mg of ranitidine. At the end of surgery all
patients (groups | and II) received dipyrone 40mg/kg and nalbuphine
hydrochloride (0,02mg to 0,1mg/kg). Atropine (0,015mg/kg) and prostigmine
(0,025mg/kg) were also used.
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The osteotomies used were the sagittal split ramus osteotomy as
described by Dal Pont in 1961 and the classic Le Fort | osteotomy with no
segmentations, sometimes associated with a chin osteotomy.

The evaluation was done by blood exams before and after the surgery,
and by intraoperative monitoring of the patients. The parameters evaluated was:

- ETCO2 (partial pressure or maximal concentration of carbon dioxide
(CO2) at the end of an exhaled breath, which is expressed as a percentage of
CO2 or mmHg);

- pH (potential of hydrogen) tested prior to the start of the surgery (pH1),
two hours after and four hours after the start (respectively pH2 and pH3);

- HCO3 (bicarbonate) tested prior to the surgery (HCO3 1), two hours and
four hours after the start of the surgery (respectively HCO3 2 and HCOS3 3);

- PaCO2 (partial pressure of carbon dioxide in arterial blood) tested at the
operative times of 10, 15, 30, 45, 60, 75, 90, 105, 120, 135, 150, 165, 180, 210
and 225 minutes;

- BE (base excess) tested in three moments, BE1 after two hours of
surgery starts, BE2 after four hours and BES3 after six hours;

- Renal clearance, tested two hours after the surgery start;

- Urea, creatinine and glycemia tested before and 24 hours after the
surgery.

The data obtained were tabulated and analyzed statistically by analysis
of variance (ANOVA), the correlation between those evaluated in the two
moments were verified by T test.
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Results

Fifty patients were evaluated, third was female and twenty male. The
mean age was 25 years old ranging from 18 to 41. All patients were fully
monitored during the surgery, none need blood transfusion at any time. All
patients in this sample had a bimaxillary surgery and in 12 of them, it was done
a chin osteotomy as well. Mean + standard deviation duration of hypotensive
anesthesia for the sample was 323.00 minutes + 113.25.

Regarding the pH at the surgery start, the pH2 (2 hours after started) and
the pH3 (4 hours after started) they presented a critical mean value p=0,9447 >
0,05, which means that the there is no significant statistical difference between
the averages. The time of orthognathic surgery did not alter the mean value of
pH. Comparing the standard values (pH 7,35- 7,45) with the average values
found in the tree times they were quite similar (Table 1).

Regarding the HCO3 in its three different moments, HCO31 (surgery
start), HCO32 (after two hours of surgery) and HCO33 (after four hours of
surgery) it was calculated the average for each moment and the variance
analysis was applied. The HCO3 did not present significant value, thus, there
was no alteration in this parameter for this sample until four hours of surgery
(Table 2), even because the standard value (18-22) are compatible with the
found in all three moments.

Taking in to account the PaCO2, the results reveals that there is no
significant differences between the average value before and after the surgery.
Compared to the standard value the found data is compatible, showing that the
surgery under hypotensive anaesthesia did not alter the PaCO2 value (Table 3).

Regarding the Base excess the results shows no difference between the
BE1, BE2 and BE3. However, all the three moments present difference when
compared to the standard values (Table 4), which suggests that the
orthognathic surgery with hypotensive anaesthesia could change this
parameter.

The renal clearance could not be statistically evaluated because the
single patient value for the preoperative time was not collected; however, the
renal clearance values of two hours after the surgery start show in average a
value of 183,54ml, which is higher than the standard parameters in the literature
(75-137ml). This way, the results suggests that the hypotensive anaesthesia
during orthognathic surgery can cause a negative in the renal function.

Both urea, glycemia and creatinine did not change during the surgery.
These average results and statistical evaluation could be found in Table 5.
These parameters were collected 24 hours prior and 24 hours after the surgery.
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At last, the results shows that the ETCO2 scores were changed by the
surgery time. The scores show some differences between the times; however,
they did not escape from the standard values (30-40), with exception of the
found in the ten minutes surgery that is higher. The average in each time is
presented in the Table 6.
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Discussion

Anesthesia under hypotension is used in order to reduce blood loss and
minimize hemorrhage-related morbidity **®. Farah et al.'® emphasized the
need for studies in this field, because the results of such studies improve the
clinical and scientific knowledge and working conditions for the surgeon. With
the avoidance of blood and blood derivative transfusion, the risks such as
contamination by viruses, are consequently diminished. The estimated risk of a
transfused blood infection is about 1:50.000 to 1:600.000 despite donor
selection ***8. The safety of induced hypotension is established in the literature.

Drugs such as isoflurane were used in this study to maintain the
hypotension, because they present few concomitant effects when used at low
doses '#2°, Different from Enlund et al.'°, who used 11 ml of local anesthetic
solution with vasoconstrictor for each patient, no local anesthesia injection was
used in the patients in the present study. However, nowadays, we do routinely
combine hypotensive anesthesia with local anesthesia, at an average of 8 ml
solution per patient.

In this study, no alterations were observed on the intraoperative
electrocardiogram; this differs from the results of Simpson et al.?. In their case,
20 patients submitted to orthopedic surgery under hypotensive anesthesia
presented electrocardiogram alterations during the anesthesia period. Such
alterations were attributed to the use of sodium nitroprusside as a hypotensive
drug, and this is probably the reason for the discontinuation of the use of this
drug as a hypotensive agent. McCulty et al.? also reported some undesirable
effects of the drugs used to obtain hypotensive anesthesia.

Choi and Samman ’ postulated some light renal alterations during

induced hypotension, most of them transitory, data that corroborate with the
findings of this study. However, these same authors’ states that, fewer studies
were conducted on the renal effects of hypotensive anaesthesia; which makes
difficult for the authors of this study to discuss the results. Therefore, we agree
with Choi and Samman’ when they state that hypotensive anesthesia is most
valuable in a lengthy operation, that there are certain risks associated with this
technique, and that all patients should have the preoperative assessment and
appropriate continuous monitoring during the surgery.

Nooh et al.* state that heart rate and mean arterial pressure were
significantly lower in the group they used remifentanil instead fentanyl and they
also state that the recovery profile was shorter with the remifentanil. In our
study, the fentanyl was used because it is a sample that was operated some
years ago. Nowadays we also use the remifentanil instead the fentanyl based in
many studies*>?*: however, in this study good results were obtained in terms
of low pressure maintenance, bleeding control and no need for blood or derivate
transfusion.
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In accordance with Ervens at al.?®>, we agree that the orthognathic
surgery is a common procedure of variable complexity to correct dentofacial
deformities; previously, blood loss replacement was often necessary during or
after the surgery. Many strategies have been developed to avoid transfusion
and its associated risks; so, previous reports have demonstrated that induced
hypotension is safe and effective in reducing intraoperative blood loss®**?°.

Asystole, bradycardia and other cardiac dysrhythmias are among the
inherent intraoperative complications of maxillofacial surgery 26, specially the Le
Fort | osteotomies. Although uncommon, these complications may be life-
threatening %°. The trigeminovagal reflex that may occurs during the maxilla
manipulation can cause this cardiac effects?’; despite that be an inherent
complication, in our study there was no such complication.

Recent studies have proved that the use of pre-surgical regional blocks
in orthognathic surgery are very good to diminish the need for medications and
improves the analgesia after the surgery®®. This happens because under
general anaesthesia the patients are induced into a deep sleep, although they
are unconscious their nociceptors are still stimulated if a block is not given.
Although we have not used in this study, we do agree with these authors® and
nowadays the block with local anaesthesia is part of the protocol.

Analyzing the results of this study, the authors concluded that the
orthognathic surgery under hypotensive anaesthesia is a viable and reliable
technique, however some results indicates that any renal function changes can
occurs, so, further studies with different methodology or larger sample are
needed to clarify these suspects.
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Table 1- pH averages in the three moments evaluated.

pH1 pH2 pH3
7,3608 7,3678 7,3578
(0,10)* (0,10)* (0,11)*

* - Standard deviation

Table 2 — Analysis of variance for the HCOs.

Source df Ss Ms F-Test p
HCO3 1 9,95 9,95 1,25 0,28*
Residue 44 347,75 7,90

Total 45 357,71

* - not significant value at the level of 0,05 (df= degrees of freedom / Ss= sum of
squares / Ms= mean square)

Table 3 - Variance analysis for the PaCO, parameter.

Source dF SS MS F-Test P
PaCO, 2 0,616 0,308 7,22x107° 0,992*
RESIDUO 66 26362,38 39,88

TOTAL 68 2633,00

* - Valor néo significativo

Table 4 - Base Excess averages in the three moments studied.

BE1 BE2 BE3
-3,95 -3,67 -5,31
(4,75)* (3,79)* (3,69)*

* Standard deviation (Standard value in the literature = -3,00/ +3,00)
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Table 5 - Urea, glycemia and creatinine values found in the preoperative (24 hours
before surgery) and postoperative (24 hours after surgery) times.

Preoperative Postoperative p

Urea 28,32 22,72 1,03x107+
(7,94)* (6,87)*

Creatinine 0,856 0,916 0,4554+
(0,30)* (0,26)*

Glycemia 95,98 107,72 0,1209+
(31,42)* (19,86)*

* Standard deviation + not significant score

Table 6 - EtCO;averages and standard deviation according with the time in

minutes

10 |15 [30 [45 [60 |75 |90 [105 | 120 [135 | 150 | 165 | 180 | 195 | 210 | 225
40,5(376 34,7 (328[322(31,9(31,9(318[314[314|314[31,8|31,8]31,3]31,7]31,0
45 |50 |54 |42 [31 [33 [37 |44 |37 [35 [37 |41 [40 [35 [33 [3,9
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4 CONCLUSAO

Com base nos resultados podemos concluir que a cirurgia ortognatica
feita sob hipotensdo induzida traz beneficios, tais quais um melhor campo
cirdrgico, menor perda sanguinea no decorrer da cirurgia e consequentemente
favorece a diminui¢éo do tempo cirdrgico.

No entanto, ainda com base nos resultados, dados sugerem que pode
haver alguma alteracdo do ponto de vista de funcéo renal quando do uso da
hipotensdo. Portanto, se faz necessario a selecdo adequada do paciente para
receber este tipo de anestesia e monitorizagdo continuada do paciente no
transoperatorio.

Além disso, a necessidade de novos estudos com diferentes
metodologias ou ainda maior amostra é real, para que se possa elucidar a
presenca ou ndo de reais efeitos deletérios deste tipo de anestesia.
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