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Abstract
Objective: To explore the therapeutic effect of autologous blood reinfusion
combined with controlled hypotension in surgical spinal fixation during the
outbreak of COVID-19. Methods: 30 patients with spinal internal fixation
autologous blood transfusion combined with controlled hypotension were
selected as the subjects during the epidemic period from December 2019 to
June 2020 in our hospital and during the operation, on the basis of routine
blood pressure reduction, the American Haemonetice Corporation autologous blood continuous reinfusion system was used to infuse the blood recovered during the operation to the patient through filtration and other procedures. Results: 30 patients had no complications such as fever and hemolysis;
And after the operation, the tube was dialed according to the drainage volume, the cervical thoracic and lumbar brace was customized, and the patient
walked on the ground for one week; After no abnormalities, the patient was
discharged. Intraoperative comparison of white blood cells (WBC), red blood
cells (RBC), red blood cell pressure (HCT), hemoglobin (HGB), and coagulation
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time (PT) of patients with autologous blood before and after transfusion showed
statistically significant differences before and after surgery (P < 0.001). Conclusion: During the new coronavirus pneumonia epidemic, the internal fixation of spinal surgery used a recovery machine to collect intraoperative blood
for reinfusion. Intraoperative antihypertensive drugs were used to control
blood pressure within a certain safe range. The postoperative clinical observation effect was significant and safe; especially at present the clinical significance during the epidemic was significant.
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1. Introduction
With the development of society and the advancement of science and technology, the incidence of trauma continues to rise, and high-energy trauma is becoming more common. From 2004 to 2015, accidents on highways and buildings in
China involved more than 200,000 casualties, with a total fatality rate of 33.87%.
Beginning in the 1970s, the construction of trauma centers in developed countries has replaced the three-peak model by the single-peak model [1]. According
to the fifth general survey of health services in China, about 700,000 people die
from trauma every year, ranking the fifth of the total cause of death [2]. Trauma
will cause great pain and casualties in a very short period of time, and the losses
caused by subsequent injuries and disabilities are more serious. The annual
medical expenses caused by trauma in China are as high as 65 billion yuan [2]
[3]. In my country, according to statistics, the amount of clinical blood used is
increasing at a rate of 10% per year. The blood supply is in short supply. Patients
undergoing surgery must donate blood through mutual assistance before surgery.
In addition, some relatives of patients cannot donate blood due to blood diseases;
especially patients undergoing emergency surgery during the COVID-19 epidemic
have seriously affected the lives and treatment capabilities of patients [4]. How
to safely and effectively manage blood for these special groups of people during
orthopedic surgery during the epidemic is worth pondering. Wu Wei et al. [5]
reached an expert consensus on the standardized procedures for orthopedic diagnosis and treatment during the new coronavirus pneumonia epidemic. Zhang
Yaoshen, Lv Hongzhi, Wang Xiuli et al. [6] [7] [8] provided us with a reference
plan for orthopedic surgery protection strategies, factors affecting fracture site
changes, and anesthesia options under the new coronavirus pneumonia epidemic. West Guangxi (Baise area) is located at the junction of Yunnan, Guangxi and
Guizhou, with remote location, steep terrain, and complicated terrain. With
economic development and accelerated trade, traumatic incidents frequently
occur due to traffic, real estate construction, and leisure and entertainment. In
DOI: 10.4236/ojbd.2021.111003
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addition, during the new coronavirus pneumonia epidemic, the occurrence of
these events has put blood stations and medical and health systems facing severe
tests. Timely and effective blood transfusion and hemostatic measures are related
to the treatment of the lives of the wounded. In recent years, blood management is
an emerging discipline and a new research focus. Intraoperative and postoperative
autologous blood transfusion is more widely used clinically, especially during the
epidemic period, and many advantages are more prominent. In 2017, our hospital
introduced the American autologous blood reinfusion system. Our department
began to apply the American Haemonetice Corporation autologous blood reinfusion system to autologous blood reinfusion for patients with spinal surgery. Good
results have been achieved without adverse reactions. Autologous blood transfusion is safe and effective during the outbreak of new coronavirus pneumonia.

2. Materials and Methods
2.1. General Information
This group selected 30 patients with spinal internal fixation who were hospitalized for surgery from December 2019 to June 2020 during the epidemic. Requirements for selected patients: A. The operation is more difficult, the operation
time is estimated to be long, and there is a lot of blood during the operation; B.
Those who have a history of severe blood transfusion reactions; C. Previous blood
matching difficulties or rare blood types; D. Strengthen epidemiological screening
of inpatients; E. All patients and their companions will be tested for new coronavirus nucleic acid and chest CT. Among the patients, 3 were cervical fractures, 10
were thoracolumbar fractures, 3 were multilevel cervical spinal stenosis, 11 were
lumbar spinal stenosis, and 3 were lumbar unstable spondylolisthesis, see Table
1 below for details. Including 20 men and 10 women, aged 15 - 70 years. The average is 51 years old. During the operation and after the operation, the Haemonetice Corporation autologous blood reinfusion system of the United States was
used to return the blood recovered during the operation to the patient.

2.2. Intraoperative Autotransfusion Method
In this study, the intraoperative autologous blood reinfusion system of Haemonetice Corporation of the United States was used to connect a sterile tube before
the operation, and put normal saline moistened with heparin into the blood reservoir. Use a suction device to fully absorb the blood during the operation,
Table 1. Basic information of 30 subjects.

DOI: 10.4236/ojbd.2021.111003

Patient condition

Cases

cervical fractures

3

thoracolumbar fractures

10

multilevel cervical spinal stenosis

3

lumbar spinal stenosis

11

lumbar unstable spondylolisthesis

3
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including bloody gauze, square yarn, etc. The concentrated red blood cells are
collected in the blood transfusion bag through filtration, purification, washing,
etc., and then returned to the patient during the operation.

2.3. The Statistical Processing
The statistical processing uses the SPSS 20.0 software to carry on the statistical
analysis to the obtained data. Measurement data is expressed by (X ± s), and
comparison is by t test; count data is expressed by rate (%), and comparison is
by X2 test. The difference was statistically significant with P < 0.05.

3. Result
Intraoperative statistical results of 30 patients: the total bleeding volume of the
patients was 34,900 ml, with an average bleeding volume of (1163.33 ± 678.86)
ml per case; the total recovered blood volume was 17,997 ml, accounting for
51.6% of the total bleeding volume, and the average recovery per case was
(599.90 ± 357.37) ml; Comparing the average bleeding volume with the reinfusion volume, t = 4.0226, P = 0.0001. During the operation, 12 patients were infused with plasma, a total of 5200 ml, with an average infusion of (433.33 ±
166.97) ml per case, and 12 U of concentrated red blood cells were infused. The
patient’s white blood cell (WBC), red blood cell (RBC), red blood cell pressure
(HCT), hemoglobin (HGB), and coagulation time (PT) before and after autologous blood transfusion were compared, and the difference was statistically significant before and after surgery (P < 0.001), While platelets (PLT), activated
prothrombin time (APTT) and fibrinogen (FIB) did not change significantly, the
difference was not statistically significant (P > 0.05). The specific results are
shown in Table 2 and Table 3 below. All recovered washed red blood cells were
Table 2. Comparison of blood routine related indexes of 30 autotransfusion patients before and after surgery.
Cases

WBC

RBC

HCT

HGB

PLT

Preoperative

30

9.85 ± 4.52

4.51 ± 0.63

39.74 ± 5.73 127.95 ± 21.23 210.60 ± 65.94

Postoperative

30

13.85 ± 4.78 3.81 ± 0.61

32.98 ± 4.57 108.60 ± 16.27 209.37 ± 70.74

t value

—

3.3303

4.3722

5.0518

3.9624

0.0697

P value

—

0.0008

0.0000

0.0000

0.0001

0.4724

Table 3. Comparison of Blood Coagulation Function related indexes of 30 autotransfusion patients before and after surgery.
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Cases

PT

APTT

FIB

Preoperative

30

12.12 ± 1.18

28.55 ± 3.46

3.57 ± 1.32

Postoperative

23

13.38 ± 1.35

27.47 ± 3.16

3.54 ± 1.21

t value

—

3.6192

1.1688

0.0850

P value

—

0.0003

0.1239

0.4663
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collected into blood transfusion bags by strict aseptic operation techniques, filtration, purification, washing and so on, and then returned to the patients during the operation. One of the 30 patients had a rash, and the rest recovered
smoothly without any adverse reactions to blood transfusion.

4. Discussion
Autologous blood transfusion is an important method of blood transfusion in
surgery in order to deal with the increasing tension of blood source. In our
country, with the advent of aging, social development and scientific and technological progress, people’s demand for health and improving the quality of life
is increasing. Therefore, surgery improves the quality of life of patients, resulting
in an increase in the amount of surgery and the amount of clinical blood used.
Especially under the influence of the current new coronavirus epidemic, the
blood source is even more tense, and the rare blood type is severely lacking,
making it impossible for some rare blood type patients to perform surgery [9].
In addition, due to the impact of the new coronavirus epidemic, some family
members of patients cannot go out to help each other donate blood, and some
family members with blood diseases cannot donate blood, especially patients
undergoing emergency surgery, which seriously affects the lives and treatment
capabilities of patients; In the past, due to the window period of certain viral infections or the inability to detect the presence of the virus due to the level of
technology, viral infections caused by allogeneic blood transfusion (such as hepatitis B, hepatitis C, HIV, etc.), immunosuppressive reactions, acute lung injury, circulation Potential complications such as overload and adverse reactions
which cause people to panic [9] [10]. Based on the above reasons, many patients
are unwilling to accept allogeneic blood transfusion in clinical work. With the
application and development of autologous blood reinfusion technology, its advantages of simplicity, safety and effectiveness have been accepted by most patients.
In 2017, our hospital introduced the continuous autologous blood reinfusion
system of Haemonetice Corporation from the United States; During the epidemic, 30 cases of spinal surgery patients had more bleeding during the operation; Autologous blood reinfusion combined with controlled blood pressure
technology was used to collect the concentration of red blood cells from the
blood of the patients with negative pressure aspirator through filtration, purification, and washing; The blood transfusion bag, which was returned to the patient during the operation and relieved the blood supply tension of the current
new crown virus epidemic, and protected the life and health of the patient. During the operation, 13 cases were transfused with frozen plasma due to heavy
bleeding, and 6 cases were transfused with allogeneic blood and frozen plasma
due to excessive bleeding due to autologous blood transfusion, which could not
meet the blood transfusion requirements, which greatly saved the blood source.
The blood safety is guaranteed.
DOI: 10.4236/ojbd.2021.111003
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4.1. Autologous Blood Transfusion Technology Has its Indications
and Contraindications [10]
Indications: 1) Elective surgery with expected large intraoperative blood loss:
cardiovascular surgery, orthopedic surgery, organ transplantation, etc.; 2) Patients with large blood vessels in the head and neck, spinal arteries and veins,
and pelvic fractures; 3) Blood matching Difficulties, allogeneic blood transfusion
and severe complications of blood transfusion. Contraindications: 1) Patients
with bone malignant tumors and bone and joint tuberculosis; 2) Patients with
bone infection, bacteremia, and sepsis.

4.2. Advantages of Autologous Blood Transfusion
1) Autologous blood transfusion solves the needs of family members unable to
donate blood to each other and family members suffering from blood diseases
under the new crown virus epidemic. 2) Effectively reduces blood transfusion
costs and facilitates the implementation of DRG payments. 3) Autologous blood
transfusion can not only save the blood source, but also relieve the patient’s fear
of various complications such as diseases caused by virus infections caused by
allogeneic blood transfusion, and avoid disputes caused by diseases transmitted
by allogeneic blood transfusion. 4) Avoid cases of special blood (such as R h
negative) that cannot be operated due to lack of blood supply. 5) At the same
time, the vitality of autologous red blood cells is better than bank blood. Nie
Sang, Miao Yuliang, etc. [11] [12] clinical studies have shown that autologous
blood transfusion can reduce patient costs and reduce complications such as virus infection due to allogeneic blood transfusion.

4.3. Complications of Autologous Blood Transfusion
1) Like conventional blood transfusion, complications such as fever, hemoglobinuria, allergic reactions, and coagulation abnormalities also occur in autologous blood transfusion; 2) Bleeding complications: the blood endogenous heparin
concentration of normal people is very low, and proper heparin concentration
during surgery is a prerequisite for blood recovery which too low cannot achieve
the purpose of anticoagulation, and too high can easily cause spontaneous
bleeding; Therefore, a proper and reasonable heparin concentration is of great
significance to the success or failure of the operation. 4) Coagulation dysfunction. Chen Lingkun, Wang Weiming et al. [13] [14] study that patients with
massive bleeding (more than 3000 ml) lose too much platelets and coagulation
factors in the blood, so long as the coagulation factors in the body maintain part
of the coagulation function. Therefore, patients with massive bleeding need to be
infused with fresh frozen plasma, which contains suspected blood factor components and can supplement the clotting factor components lost due to massive
blood loss. Chen Lingkun, Wang Weiming et al. [13] [14] study that patients
with massive bleeding (more than 3000 ml) lose too much platelets and coagulation factors in the blood, so long as the coagulation factors in the body maintain
DOI: 10.4236/ojbd.2021.111003

20

Open Journal of Blood Diseases

C. K. Huang et al.

part of the coagulation function. Therefore, patients with massive bleeding need
to be infused with fresh frozen plasma, which contains suspected blood factor
components and can supplement the clotting factor components lost due to
massive blood loss. Liu Lin et al. [15] studied the coagulation function of preschool children undergoing spinal orthopedic surgery who also confirmed this
point. Patients with small and medium bleeding will not cause coagulation dysfunction, and generally do not need to infusion of fresh frozen plasma.

5. Conclusions
This study included 30 cases of spine surgery patients admitted from December
2019 to June 2020 during the epidemic. During the operation and after the operation, the Haemonetice Corporation autologous blood reinfusion system of the
United States was used to return the blood recovered during the operation to the
patient. It can effectively alleviate the shortage of blood sources under the influence of the current new crown virus epidemic, and protect the lives of the
people, achieve double social and economic benefits, and solve the problem of
patients with the new crown virus epidemic making full use of autologous blood
transfusion and reducing allogeneic blood transfusion. When the reaction occurs, the amount of allogeneic blood transfusion is greatly reduced, medical expenses are reduced, and the application prospect is broad. This technology is
worthy of promotion, especially in primary hospitals, which is of great significance [16] [17] [18].
In this study, the comparison of white blood cell (WBC), red blood cell (RBC),
red blood cell pressure (HCT), hemoglobin (HGB) and clotting time (PT) of patients before and after autologous blood transfusion showed statistically significant differences before and after operation (P < 0.001); however, platelets (PLT),
activated prothrombin time (APTT) and fibrinogen (FIB) did not change significantly, and the difference was not statistically significant (P > 0.05); Although
there were certain differences in the relevant blood routine indexes and coagulation function indexes before and after autotransfusion, the indexes in all cases
were still within the normal acceptable range, so there was no need for related
treatment.
To sum up, during the COVID-19 pandemic, due to more blood loss during
spinal surgery than other surgeries, spinal internal fixation surgery used a recovery machine to collect intraoperative blood for reinfusion. During the operation, blood pressure was controlled by antihypertensive drugs to a certain degree. The effect of postoperative clinical observation was significant and safe,
especially during the current epidemic period.

6. Limitations of the Study
This study mainly observes a limited number of cases, which has certain limitations, and the number of cases can be expanded to obtain more powerful evidence. In addition, the follow-up time of this study is relatively long, and the paDOI: 10.4236/ojbd.2021.111003
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tient’s compliance with follow-up has a certain complexity, which has a certain
impact on the results.
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