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	Introdução: 

	No tratamento cirúrgico dos meningiomas ha frequentemente grandes perdas sanguíneas, muitas vezes necessitando de hemotransfusão. Entretanto a hemotransfusao de sangue heterologo pode estar associada a diversos riscos ao receptor, como reações hemolíticas, transmissão de infecções, distúrbios metabólicos e de coagulação e imunossupressão. Nesse sentido tem se buscado alternativas para se evitar a hemotransfusao de sangue heterólogo. 

	Objetivo: 
[bookmark: _GoBack]	
	O presente estudo visa avaliar a segurança da hemodiluicao normovolemica aguda e sua eficácia em reduzir a necessidade de hemotransfusao durante a cirurgia para exérese de menigiomas. 

	Pacientes e métodos: 

	Trata se de um estudo prospectivo e randomizado. 40 pacientes portadores de meningiomas sem comorbidades graves que seriam submetidos a tratamento cirúrgico foram randomizados em 2 grupos: 
	Grupo I: submetidos ao tratamento convencional e submetidos a hemotransfusao de acordo com a perda volêmica no intraoperatorio. 
	Grupo II: apos a indução anestésica os pacientes foram submetidos ha uma hemodiluicao normovolemica visando um Ht de 30% e o sangue coletado armazenado para uma retransfusão futura. Caso o sangue autólogo não fosse suficiente seria dado sangue heterologo. 
	Os resultados foram avaliados utilizando se os teste de t student e analise de variância (ANOVA)

	Resultados e Discussao: 
	
 	Não houve diferença estatística com relação aos parâmetros hemodinâmicos entre os grupos conforme as duas tabelas abaixo: 
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	Os grupos não apresentaram divergências estatísticas quanto a idade, peso sexo e duração da cirurgia.  O volume médio de perda sanguínea entre os grupos também nao apresentou diferença estatística.  O volume médio de transfusão foi estatisticamente menor no grupo II em relação ao grupo I. Esses dados estão ilustrados na figura abaixo: 
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	100% dos pacientes do grupo I receberam hemotransfusao de sangue heterologo ao passo que no grupo II apenas 65%. 

	Conclusao: 

	A hemodiluicao normovolemica e segura e pode contribuir para reduzir a transfusão sanguínea em cirurgias de meningiomas. 
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Blood for blood is an ancient dictum being still followed
perioperatively throughout the world.  The extensive surgical
procedures associated with major blood loss requiring large
amount of blood are becoming more and more frequent
and continue to increase the need for intra and post-
operative replacement of whole blood and its components.
In neurosurgery, a major problem during excision of
intracranial meningioma is the extensiveness of the surgical
procedure associated with significant amount of blood loss
due to its high vascular nature. Moreover the hemostasis
also is sometimes very difficult, especially in deep-seated
meningiomas, often requiring intraoperative blood
transfusion. However, the use of homologous blood to
replace intraoperative losses has been questioned during



ABSTRACT



Background: Several blood conservation strategies have been tried with the purpose of reducing homologons blood
transfusion.



Patients & Methods: In a prospective randomized study, the potential benefits of acute normovolemic hemodilution (ANH)
with autologous transfusion were investigated as a blood conservation technique in surgical excision of intracranial
meningioma. Over a period of 2 years, 40 patients undergoing excision of intracranial meningioma were randomly assigned
to two groups of 20 patients each. Group I (Control Group) received conventional homologous blood intraoperatively and
were not subjected to ANH. In Group II (ANH Group), Acute Normovolemic Hemodilution was initiated to a target hematocrit
of 30% after induction of anesthesia. Parameters studied included changes in hemoglobin, hematocrit and hemodynamic
parameters.



Results: The mean value of blood withdrawn in ANH group was 802.5 ± 208 ml. This was replaced simultaneously with
an equal volume of 6% Hydroxyethyl starch to maintain normovolemia. There was no statistically significant variation in
mean hemoglobin levels between the two groups at various stages of study. Hematocrit decreased significantly in both the
groups at various stages as compared to preoperative values , the decrease being more but insignificant in group II.
Changes in heart rate and mean blood pressure were similar and without statistically significant differences in either group
at various stages of study. The amount of surgical blood loss in group I was 835.29 ± 684.37 ml, as compared to 865 +
409.78 ml in group II. The difference was statistically insignificant (p>0.05). The mean volume of homologous blood
transfused in group I was 864.71 ± 349.89 ml, as compared to 165 ± 299.6 ml in group II which was statistically significant
(p<0.05). In group II (ANH Group) only 5 patients (25%) required homologous blood whereas in group I all patients (100%)
needed homologous blood.



Conclusion: We conclude that acute normovolemic hemodilution up to a target hematocrit of 30% is safe and effective in
reducing the need for homologous blood in neurosurgical patients undergoing excision of intracranial meningioma.



KEYWORDS: Surgery: Neurosurgery; Transfusion: Autologous, Homologous; Technique: Normovolemic hemodilution;
Diluent: 6% hydroxyethyl starch



recent years because of an increasing awareness of the
potential risks for the recipient.1 It is now realized that
transfusion of homologous blood carries with it a very high
risk of transmission of infectious diseases such as hepatitis
B, C, D and F2 and human immunodeficiency virus.3



Immunological complications may also occur ranging from
allergic reaction to an anaphylactic shock and even
suppression of immune system.4 The functional quality of
blood progressively deteriorates with duration of storage.
There is gradual fall in pH, rise in free plasma hemoglobin
due to red cell lysis, rise in potassium, lactic acid and
ammonia levels. Functional platelets are almost absent
beyond 24 hours of collection and there is fall in levels of
factor V & VII along with depletion of ATP & 2-3 DPG.
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The results were analyzed statistically using student's't'
test for inter group comparison and analysis of variance test
(ANOVA) for intra group comparison. A p value of < 0.05
was considered significant whereas a p value of > 0.05 was
considered insignificant.



RESULTS
The groups were statistically comparable with respect to
age, weight, sex and duration of surgery [Table 1].  The
amount of surgical blood loss in group I was 835.29 ±
684.37 ml, whereas in group II, 865±409.78 ml of blood
was lost during surgery. Difference in blood loss between
group I and group II was statistically insignificant (p>0.05).
The mean volume of homologous blood transfused in group
I patients (Control Group) was 864.71±349.89 ml, compared
to 165±299.6 ml in group II (ANH Group). Reduction in
homologous blood used in group II was statistically significant
(p<0.05). The amount of autologous blood withdrawn and



retransfused in group II was 802.5±208 ml.  All patients
(100%) in group I received homologous blood, 13 patients
(65%) requiring more than 2 units of blood. In group II, only
5 (25%) patients received homologous blood, with just one
patient requiring more than 2 units of blood.



The hematological and hemodynamic changes in two
groups are summarized in Table 2 and 3. The baseline
(Preop) hemoglobin value averaging 12.61±1.16 gm/dl in
group I and 13.35±1.40 gm/dl in group II, were statistically
comparable. When compared to baseline values, a
significant fall in Hb was observed in both the groups during



Table 1
Demographic Data in the two groups. (Mean ± SD)



Group I Group II



Age (Years) 42.94 ± 11.79 47.35 ± 6.31
Weight (kgs) 58.76 ± 12.45 56.90 ± 9.35
Sex (M:F) 10:10 8:12
Duration of Surgery (Hrs) 5.147 ± 0.931 5.150 ± 1.182
Blood loss (ml) 835.29 ± 684.37 865 ± 409.78
Homologous blood used (ml) 864.71 ± 349.89 165 ± 299.61*
Autologous Blood Used (ml)          —— 802.5 + 208



* Significant (p< 0.05)



Table 2
Hematological and hemodynamic Parameters at various stages



of study in group I (mean ± SD)



Parameter Baseline At maximum After
(Preop) Blood loss transfusion



Hemoglobin (gm/dl) 12.61±1.16 9. 93±1.45* 11.35±1.40*
Hematocrit (%) 38.41±3.81 29.94±4.39* 34.47±4.37*
Heart Rate (bpm) 87.88±10.94 91.53±10.37** 88.71±13.08**
Mean Arterial
pressure (mmHg) 94.47±10.64 91.76±10.92** 91.53±10.87**



* Significant change from baseline values (p< 0.05)
** Non Significant change from baseline values (p> 0.05)



Table 3
Hematological and hemodynamic Parameters at various stages of study in group II (mean + SD)



Parameter Baseline After blood After At Maximum After
(Preop) Drainage Hemodilution Blood Loss Transfusion



Hemoglobin  (gm/dl) 13.35 ± 1.40 10.44 ± 0.97* 9.38 ± 0.94* 9.11 ± 1.47* 10. 67 ± 1.26*
Hematocrit (%) 39.57 ± 4.26 30.95 ± 2.68* 27.80 ± 2.15* 26.85 ± 4.33* 31.80 ± 3.66*
Heart Rate (bpm) 88.71 ± 13.08 92.65 ± 15.29** 91. 75 ± 17.70** 92. 10 ± 20.27** 87.88 ± 10.94**
MAP (mmHg) 92.50 ± 6.29 91.75 ± 17.70** 92.10 ± 20.27** 89.71 ± 13.08** 90.76 ± 10.92**



* Significant change from baseline values (p< 0.05)
** Non Significant change from baseline values (p> 0.05)



Figure 1
Changes in Heart Rate at various Stages in two Groups



Figure 2
Changes in Mean Arterial Pressure in the two Groups
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The results were analyzed statistically using student's't'
test for inter group comparison and analysis of variance test
(ANOVA) for intra group comparison. A p value of < 0.05
was considered significant whereas a p value of > 0.05 was
considered insignificant.



RESULTS
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(100%) in group I received homologous blood, 13 patients
(65%) requiring more than 2 units of blood. In group II, only
5 (25%) patients received homologous blood, with just one
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groups are summarized in Table 2 and 3. The baseline
(Preop) hemoglobin value averaging 12.61±1.16 gm/dl in
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Demographic Data in the two groups. (Mean ± SD)



Group I Group II



Age (Years) 42.94 ± 11.79 47.35 ± 6.31
Weight (kgs) 58.76 ± 12.45 56.90 ± 9.35
Sex (M:F) 10:10 8:12
Duration of Surgery (Hrs) 5.147 ± 0.931 5.150 ± 1.182
Blood loss (ml) 835.29 ± 684.37 865 ± 409.78
Homologous blood used (ml) 864.71 ± 349.89 165 ± 299.61*
Autologous Blood Used (ml)          —— 802.5 + 208



* Significant (p< 0.05)



Table 2
Hematological and hemodynamic Parameters at various stages



of study in group I (mean ± SD)



Parameter Baseline At maximum After
(Preop) Blood loss transfusion
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Table 3
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(Preop) Drainage Hemodilution Blood Loss Transfusion



Hemoglobin  (gm/dl) 13.35 ± 1.40 10.44 ± 0.97* 9.38 ± 0.94* 9.11 ± 1.47* 10. 67 ± 1.26*
Hematocrit (%) 39.57 ± 4.26 30.95 ± 2.68* 27.80 ± 2.15* 26.85 ± 4.33* 31.80 ± 3.66*
Heart Rate (bpm) 88.71 ± 13.08 92.65 ± 15.29** 91. 75 ± 17.70** 92. 10 ± 20.27** 87.88 ± 10.94**
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Figure 1
Changes in Heart Rate at various Stages in two Groups



Figure 2
Changes in Mean Arterial Pressure in the two Groups
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The results were analyzed statistically using student's't'
test for inter group comparison and analysis of variance test
(ANOVA) for intra group comparison. A p value of < 0.05
was considered significant whereas a p value of > 0.05 was
considered insignificant.



RESULTS
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Figure 1
Changes in Heart Rate at various Stages in two Groups



Figure 2
Changes in Mean Arterial Pressure in the two Groups
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