
Arq Gastroenterol • 2023. v. 60 nº 1 • jan/mar 137

HIGLIGHTS
• There are no objective and 

concordant answers among the 
studies, regarding the use of 
autologous blood transfusion in 
digestive tract surgeries.

• There is strong evidence of less 
recurrence of digestive tumors when 
using autologous transfusion.

• The autologous blood transfusion 
contains the immunosuppression 
associated to the operative trauma, 
but it may also have complications 
and higher cost of collection and 
handling.

• It is suggested that the study of this 
practice be encouraged, aiming to 
observe the possible deleterious 
effects and benefits.
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ABSTRACT – Background – The use of autologous blood transfusion in digestive 
tract surgeries, whether after preoperative blood collection or intraoperative 
blood salvage, is an alternative to allogeneic blood, which brings with it cer-
tain risks and shortage, due to the lack of donors. Studies have shown lower 
mortality and longer survival associated with autologous blood, however the 
theoretical possibility of spreading metastatic disease is still one of the limit-
ing factors of its use. Objective – To evaluate the application of autologous 
transfusion in digestive tract surgeries, noting the benefits, damages and effects 
on the spread of metastatic disease. Methods – This is an integrative review of 
the literature available in the PubMed, Virtual Health Library and SciELO data-
bases, by searching for “Autologous Blood Transfusion AND Gastrointestinal 
Surgical Procedures”. Observational and experimental studies and guidelines 
published in the last five years in Portuguese, English or Spanish were in-
cluded. Results – Not all patients benefit from blood collection before elective 
procedures, with the time of surgery and hemoglobin levels some of the factors 
that may indicate the need for preoperative storage. Regarding the intraopera-
tive salvaged blood, it was observed that there is no increased risk of tumor 
recurrence, but the importance of using leukocyte filters and blood irradiation 
is highlighted. There was no consensus among the studies whether there is a 
maintenance or reduction of complication rates compared to allogeneic blood. 
The cost related to the use of autologous blood may be higher, and the less 
stringent selection criteria prevent it from being added to the general donation 
pool. Conclusion – There were no objective and concordant answers among 
the studies, but the strong evidence of less recurrence of digestive tumors, the 
possibility of changes in morbidity and mortality, and the reduction of costs 
with patients suggest that the practice of autologous blood transfusion should 
be encouraged in digestive tract surgeries. It is necessary to note if the deleteri-
ous effects would stand out amidst the possible benefits to the patient and to 
health care systems.
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INTRODUCTION

The autologous blood transfusion procedure, also 

known as autotransfusion, is related to volume repla-

cement with the patient’s own blood. Although it is 

not so common, it consists of a strategy that allows 

safe transfusion and less use of heterologous (allo-

geneic) blood, which brings particular complications 

and is scarce due to the lack of donors. Autotrans-

fusion is performed through two main techniques: 

blood collection in the preoperative period, with 

subsequent transfusion during elective procedures, 

and intraoperative blood salvage, in which the blood 

lost by the patient during the surgery is collected 

and processed by a specific automated equipment, 

allowing reinfusion during the same surgery(1-3). In 

surgeries of the digestive tract, such as resection of 

metastasis/cancer and transplants, the use of alloge-

neic blood transfusions carries certain risks, such as 

the transmission of infectious disease, immunomo-

dulation, tumor recurrence, anaphylaxis, hemolytic 

reaction and transfusion-related acute lung injury. 

For that matter, the interest in developing various 

modalities of autotransfusion aims to reduce the use 

of allogeneic blood(1,3).

A study related to biliary cancer showed signifi-

cantly lower mortality and longer survival (46% in 5 

years) in patients transfused with autologous blood, 

when compared to patients who received allogeneic 

blood (survival of 24% in 5 years)(2).

There is a theoretical worry that intraoperative 

blood collection would bring cancer cells and that 

autotransfusion would result in the spread of metas-

tatic disease. Even though blood filtration has been 

shown to remove cancer cells, this concern limits the 

use of autologous transfusions across the board(1,3).

Thus, the aim of this study was to asses the use 

of autologous transfusion in digestive tract surgeries 

and to observe, when compared to allogeneic transfu-

sions, its benefits and damages, besides the effects of 

autotransfusion on the spread of metastatic diseases.

METHODS

This is an integrative review of the most recent 

literature using the PubMed, Virtual Health Library 

and SciELO search engines. The Health Sciences 

Descriptors “Autologous Blood Transfusion” and 

“Gastrointestinal Surgical Procedures” and the Boole-

an operator “AND” were used in the search. The time 

interval was limited to publications corresponding to 

the last 5 years (2017–2022). Inclusion criteria were 

observational or experimental studies or guidelines 

published in English, Portuguese or Spanish. The ex-

clusion criteria were duplicate articles, case reports, 

reviews, other publications with methodology diffe-

rent from that sought and studies that did not address 

the use of autologous blood transfusion in digestive 

tract surgery. The articles found were initially scree-

ned by reading their titles and abstracts.

RESULTS

After delimiting the time interval of publications, 

26 articles were found. After applying the inclusion 

and exclusion criteria and reading the titles and abs-

tracts, 10 articles were finally selected and used for 

this literature review.

Transfusion of blood collected preoperatively
Onoe et al. (2018)(2) involved 646 patients with 

biliary tract cancer undergoing major hepatectomy 

(resection of three or more Couinaud segments) with 

extrahepatic bile duct resection and observed that 

autologous transfusion, compared with allogeneic 

transfusion, can reduce postoperative total bilirubin 

levels but does not reduce morbidity and mortality 

risks, and there is no significant difference in the in-

cidence of liver failure and overall survival. For this 

study, autologous blood was collected once or twice 

in one month before surgery in patients with hemo-

globin (Hb) above 11 g/dL and without infection or 

severe cardiovascular/cerebrovascular diseases, with 

daily iron supplementation provided after collection 

and, if the total volume was 800 mL, recombinant 

human erythropoietin.

Another retrospective study, with living liver do-

nors who donated one unit of autologous blood at 

an average of 17.3 days before hepatectomy, obser-

ved that there was a drop in Hb levels after blood 

donation, resulting in lower values on the day of 

surgery. In this study, 42.2% of patients were trans-

fused, and the preoperative Hb rates were predictors 

of transfusion (average of 11.7 g/dL). It was assessed 
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that, theoretically, donation should stimulate erythro-

poiesis, but the period for this would be longer than 

the expiration date of stored autologous blood(4).

Tomimaru et al. (2017)(5) assessed that the propor-

tion of patients undergoing pancreatoduodenectomy 

who required allogeneic blood was lower among 

those who had donated autologous blood before 

the procedure. The authors concluded that not all 

patients would benefit from autologous blood sto-

rage and transfusion, with the duration of surgery, 

Hb levels before collection and the need of portal 

vein resection being noticeable factors for the need 

of storage.

Transfusion of intraoperative salvaged blood (ISB)
Four studies assessed patients undergoing liver 

transplantation. Ivanics et al. (2021)(3) observed in 15 

adults with hepatocellular carcinoma that the risk of 

tumor cell reintroduction can be reduced using only 

one Leukodepletion Filter. Although evidence states 

that perioperative transfusion results in immunosu-

ppression and supply tumor growth factors, which 

could increase postoperative mortality and tumor re-

currence, this does not occur in the model studied. 

Weller et al. (2021)(6) observed in 51 patients also 

transplanted for hepatocellular carcinoma that the 

transfusion of ISB was not associated with increased 

tumor recurrence. Even with the detection of tumor 

cells in the surgical field in 91 to 93% of cases, ISB 

had significantly lower tumor recurrence at 5 years 

compared to allogeneic blood. Nevertheless, such re-

sults are possible only if the blood is irradiated, in a 

place next to the operating room, with a duration of 

the process (from irradiation to transfusion) of less 

than 20 minutes.

Tan et al. (2021)(7) followed up, in the long term, 

patients transplanted for indications other than he-

patocellular carcinoma, although all had the diag-

nosis of neoplasia made in the explanted liver. Of 

110 patients, 69.1% were transfused with ISB, which 

demonstrated that there was no significant impact on 

survival and recurrence in liver transplant patients. 

Likewise, Pinto et al. (2021)(8) also observed that the 

use of ISB dos not offer relevant potential for disse-

mination or recurrence of hepatocellular carcinoma 

after liver transplantation. In their study, there was 

no statistical difference between those transfused 

with ISB or not, regarding overall survival and dise-

ase-free survival. The 5-year survival, however, was 

slightly lower than in other published studies, which 

may be attributed to the high incidence of hepatitis 

C virus in the sample.

In a retrospective study of 125 patients under-

going laparoscopic hepatectomy, Li-Hua et al. 

(2019)(9) compared autologous blood transfusion to 

Pringle’s maneuver, a widely used method of hepatic 

inflow occlusion to prevent bleeding, on recovery 

of liver function and outcomes after the procedure. 

Transfused patients had longer operation duration, 

greater blood loss and significantly lower levels of 

total and indirect bilirubin, aspartate aminotransfera-

se and alanine aminotransferase. Although the blee-

ding has a high postoperative mortality rate, it can be 

managed by autotransfusion, which can also reduce 

ischemia-reperfusion injury induced by Pringle’s ma-

neuver and promote faster recovery of liver function. 

Kang et al. (2018)(1) involved patients undergoing 

partial hepatectomy due to colorectal cancer metas-

tasis and used a Cell Saver to filter the blood col-

lected from the operative field and transfuse when 

the volume of 200 mL was reached. The duration 

of the surgery, blood loss and extent of resections 

were greater in the group that received the intrao-

perative salvaged blood, but survival was 5 months 

longer (totaling 59 months) when compared to the 

group that did not receive any transfusion, leading 

the authors to conclude that ISB does not have de-

leterious effects nor does it increase the recurrence 

rates of metastatic disease, and that the results were 

similar regarding overall survival and recurrence-free 

survival.

Zacharias et al. (2018)(10) conducted a case-control 

study on the influences of autologous transfusion in 

96 right or repeated hepatectomy procedures. The 

group that had intraoperative blood salvage showed 

no difference in morbidity and mortality compa-

red to the control group. However, the transfusion 

rate was lower, as well as the number of allogeneic 

erythrocyte units transfused. It was concluded that 

the transfusion with leukocyte filter was effective, 

except when the tumors were ruptured. In contrast, 

it was observed that the time for blood recovery and 

filtration limits the flow to be transfused, which may 

make allogeneic transfusion necessary.
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Benefits and risks
Manuel et al. (2019)(4) assessed that the compli-

cation rates of autologous blood use are similar to 

those of allogeneic blood, but other studies included 

in this review showed differences. The average cost 

and hospital stay of autologous transfusion are lower 

compared to Pringle’s maneuver, and there is no as-

sociation with complications in resections of benign 

liver neoplasms(9). The autologous blood transfusion 

contains the immunosuppression associated to the 

operative trauma, but it may also have complica-

tions, such as contamination, and dispose patients 

to dilutional coagulopathy and hypothermia, when 

large volumes are transfused, besides being main-

tained the risks of fluid overload and administrative 

errors, in relation to allogeneic blood(1,2,5). Tomimaru 

et al. (2017)(5) also observed complications related 

to blood collection, such as hypotension, dizziness, 

chills and fever.

The transfusion of salvaged blood reduces the 

need for allogeneic transfusions and presents lo-

wer risk of anaphylaxis, hemolytic reaction, trans-

fusion-associated acute lung injury, immunomodula-

tion and recurrence of neoplasia, besides improving 

the cost-benefit ratio. Nevertheless, there is divergen-

ce regarding the risk of infectious disease transmis-

sion: some authors claim there is a lower risk, while 

others say it is maintained(2,3,5,7).

Disadvantages
The cost for collection and handling of autolo-

gous blood can be much higher than that of alloge-

neic blood, and autologous blood cannot be inclu-

ded to the general donation pool, since it presents 

a higher infection rate and less stringent selection 

criteria. In addition, not all patients like the benefits, 

since preoperative donation increases the propensity 

to need transfusion in people who would not need 

it(2,4,5). Many times, still, transfusion of allogeneic 

blood becomes necessary due to the fact that intrao-

perative recovered blood is not available in time for 

the patient’s maintenance(10).

Alternatives
Procedures such as hepatectomy in living liver 

donors with minimal blood loss have been descri-

bed, making the need for perioperative transfusion 

increasingly rare. In these cases, it is suggested to 

reconsider the use of autologous blood transfusion 

and explore alternatives for high-risk donors, such 

as preoperative iron supplementation, erythropoietin 

and intraoperative blood salvage(4). For Tomimaru et 

al. (2017)(5), it is necessary to establish which patients 

will benefit from autologous blood storage, based on 

the characteristics of the surgical procedure, through 

a scoring system.

DISCUSSION

The studies with transfusion of blood collected 

before the surgical procedure show that autologous 

blood can reduce postoperative bilirubin levels 

compared to allogeneic blood, but it has not been 

shown to reduce morbidity and mortality or to have 

a difference in survival. In addition, Hb rates af-

ter donation had a decrease and were predictor of 

transfusion. Other studies also point to a reduction 

in Hb levels and hematocrit both after donation and 

postoperatively, with this decrease being earlier 

and accompanied by lower serum erythropoietin 

levels in patients receiving autologous blood. The-

refore, iron and recombinant human erythropoietin 

supplementation should be considered in anemic 

or non-anemic patients, in order to prevent preo-

perative anemia and reduce the need for allogeneic 

transfusion(11-14).

In the analysis of tumor recurrence in ISB trans-

fusions, no increase in recurrence of hepatocellular 

carcinoma or colorectal cancer metastasis was ob-

served, even if the perioperative transfusion genera-

tes immunosuppression and provides tumor growth 

factors. Weller et al. (2021)(6) further stated that less 

recurrence of tumors is possible only if the blood is 

irradiated. Busch et al. (1995)(15) had pointed out in 

1995 that there is a relationship between blood trans-

fusions and increased local recurrence of colorectal 

cancer (but not of metastasis), with no difference be-

tween autologous and allogeneic blood. However, 

the authors concluded that the circumstances leading 

to transfusion determine prognosis more than the 

transfusions themselves.

It has been shown that autologous blood trans-

fusion is able to contain the immunosuppression ge-

nerated by surgical trauma and provides less risks 
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regarding immunomodulation. For that matter, other 

studies have observed that plasma concentrations 

of IL-6, IL-8, TNF-α, IFN-γ and T lymphocytes are 

higher in patients receiving autologous blood, with 

the possibility that this transfusion technique is be-

neficial for patients who are immunocompromised 

preoperatively(16-18).

Although the autologous blood cannot be ad-

ded to the general donation pool, due to its higher 

infection rate and less rigorous selection, which in-

creases its discard, the authors demonstrated that 

the risks of transmission of infectious diseases is the 

same, if not lower, compared to allogeneic blood. 

Regarding this, Heiss et al. (1993)(19) and Duffy and 

Neal (1996)(20) demonstrated that the postoperative 

infection rate increases according to the number 

of units transfused, being strongly associated with 

allogeneic blood.

Tomimaru et al. (2017)(5) have assessed that the 

patients who will benefit from autologous transfu-

sion should be established, proposing a scoring sys-

tem. Likewise, in 2007, the British Committee for 

Standards in Hematology did not recommend the 

use of blood collected before surgery unless under 

exceptional clinical circumstances, such as difficulty 

in obtaining allogeneic blood for rare blood groups 

and lack of patient consent for allogeneic transfu-

sion(21). In 2006, the Seville Consensus Document 

pointed out that autologous transfusion would be 

indicated for elective surgeries, with blood collected 

before surgery when the risk of needing a transfu-

sion was greater than 20–30%, as well as in patients 

with difficulty for allogeneic transfusion, while ISB 

was used when bleeding greater than 1.500 mL was 

anticipated and at least 1.5–2 units of packed red 

blood cells could be recovered(22). Guidelines from 

the Association of Anesthetists of Great Britain and 

Ireland (2018) recommend intraoperative blood sal-

vage when the likelihood of allogeneic transfusion 

and severe postoperative anemia are expected to be 

reduced(23). In addition, depletion filter use is consi-

dered in cases of operative field infection and cancer, 

as pointed out by Ivanics et al. (2021)(3) and Zacha-

rias et al. (2018)(10).

Over the past few years, the donation of auto-

logous blood in the preoperative period has been 

reduced due to the lower risk of disease transmission 

in allogeneic blood transfusion, the adoption of me-

asures to avoid the need for intraoperative transfu-

sion and the increasing cost in preoperative donation 

programs. Vassalo et al. (2015)(24) recommend that, 

for its use, in addition to the circumstances pointed 

out above, donors should be able to donate multiple 

units, and the last collection should be 3 to 4 weeks 

apart from the procedure.

CONCLUSION

The results of this integrative review show that 

there are still many questions about the use of auto-

logous blood transfusion in digestive tract surgeries, 

since the concern with factors related to tumor gro-

wth, the mortality and the appropriate collection and 

selection of blood still lack objective and consonant 

answers among the studies presented.

However, due to the strong evidence of the rela-

tionship between autologous transfusion and less re-

currence of digestive tumors, the possible changes in 

patient morbidity and mortality and the reduction of 

costs with such patients, it is suggested that the study 

of this practice be encouraged, aiming to observe 

whether the possible deleterious effects would re-

ally stand out among the possible benefits that these 

transfusion techniques would provide to the patient 

and, somehow, to health systems. 
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relho digestivo: uma revisão de literatura. Arq Gastroenterol. 2023;60(1):137-43.

RESUMO – Contexto – O emprego da transfusão sanguínea autóloga nas cirurgias do aparelho digestivo, seja através da coleta de san-

gue no pré-operatório ou da recuperação de sangue no intraoperatório, é uma alternativa ao sangue alogênico, que traz consigo 

determinados riscos e a escassez, pela falta de doadores. Estudos têm demonstrado menor mortalidade e maior sobrevida associa-

das ao sangue autólogo, no entanto a possibilidade teórica de propagação de doença metastática ainda é um dos fatores limitantes 

do seu uso. Objetivo – Avaliar a aplicação da transfusão autóloga em cirurgias do aparelho digestivo, observando os benefícios, 

prejuízos e efeitos sobre a propagação de doenças metastáticas. Métodos – Trata-se de uma revisão integrativa da literatura dispo-

nível nas bases de dados PubMed, Biblioteca Virtual em Saúde e SciELO, através da busca por “Autologous Blood Transfusion AND 

Gastrointestinal Surgical Procedures”. Foram incluídos estudos observacionais e experimentais e guidelines publicados nos últimos 

5 anos, nos idiomas português, inglês ou espanhol. Resultados – Nem todos os pacientes beneficiam-se da coleta de sangue antes 

de procedimentos eletivos, sendo o tempo de cirurgia e os níveis de hemoglobina alguns dos fatores que podem indicar a neces-

sidade do armazenamento pré-operatório. Em relação ao sangue recuperado no intraoperatório, observou-se que não há maior 

risco de recorrência de tumores, mas destaca-se a importância do uso de filtros leucocitários e irradiação sanguínea. Não houve 

consenso entre os estudos se há uma manutenção ou redução das taxas de complicação, em comparação com o sangue alogênico. 

O custo relacionado ao uso de sangue autólogo pode ser maior, além de os critérios de seleção menos rigorosos impedirem que 

seja adicionado ao pool geral de doações. Conclusão – Não houve respostas objetivas e concordantes entre os estudos, mas os 

fortes indícios da menor recorrência de tumores digestivos, a possibilidade de alterações na morbimortalidade e a redução dos cus-

tos com os pacientes sugerem que a prática da transfusão sanguínea autóloga seja fomentada nas cirurgias do aparelho digestivo. É 

necessário observar se os efeitos deletérios se destacariam em meio aos possíveis benefícios ao paciente e aos sistemas de saúde.

Palavras-chave – Transfusão de sangue autóloga; procedimentos cirúrgicos do sistema digestório; neoplasias.
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