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The Progress in Artificial Lung Research and Application
Hei Feilong

Chinese Academy of Medical Sciences Fuwai Hospital

Objective: To introduce the research progress of artificial lung and its clinical application, including physical artificial lung
and bioartificial lung. Physical artificial lung, also known as oxygenator or gas exchanger, its main function is to replace
the body's lungs during the extracorporeal circulation of thoracotomy or extracorporeal life support, when the lungs are
disfunction or injured. It excludes carbon dioxide produced during metabolic processes in the body, while taking in the
necessary oxygen to maintain the lives of patients with lung disease. Bioartificial lungs are mainly constructed by tissue
engineering methods as one of the alternative treatments for lung transplantation. Conclusion: Artificial lungs require
further development to provide technical support for the treatment of lung diseases and extracorporeal life support for
critically ill patients
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The Management Strategy of Cardiopulmonary Bypass for Heart Valve Replacement by Video—Assisted

Thoracoscopic Surgery
Guoning Shi,Ting Wu
Department of perfusion ,TianJin chest hospital

To summarize the methods of cardiopulmonary bypass (CPB) for heart valve replacement by Video-assisted thoracoscopic
surgery(VATS), develop optimal management strategies for such operations. Review the patients who were carried out
MVR/P, TVR/P, AVR procedure from 2016 to 2019 in TianJin chest hospital.The operation time : (401+76) min, CPB
time: (197%71) min, X clamp time: (167%77) min. The operative time and postoperative drainage volume were better
than those of conventional patients, the time of extracorporeal circulation was no difference from that of conventional
surgery, the X clamp time was longer than that in the conventional group. All patients were discharged successfully.
Cardiopulmonary bypass for heart valve replacement by VATS is usually established by femoral artery, femoral vein and
internal jugular vein. The myocardial protection method usually uses HTK in anterograde perfusion. For some patients
with serious adhesion in the redo operation, the method without clamping the ascending aorta could reduce the difficulty
of the operation. Intraoperative routine use of negative pressure drainage device, adjustment not higher than -40mmhg



BME2019

is helpful to assist drainage and safe. After extracorporeal circulation, MUF can be used to improve HCT, reduce tissue
edema and improve lung function in some patients. After surgery, the use of Cell-saver machines can reduce the incidence
of complications.
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Anti—Inflammatory Strategy of Cardiopulmonary Bypass in Large Vessel Surgeryn
Zhang Siyu, Ma Hongliang

The Fourth Hospital of Hebei Medical University

With the continuous advancement of modern medical technology, cardiovascular surgery has become more mature, and
extracorporeal circulation technology is an indispensable part of cardiovascular surgery, and it is constantly improving
and improving. In recent years, the systemic inflammatory response syndrome caused by extracorporeal circulation has
also received increasing attention from various professionals, and advanced equipment and techniques have been put
into clinical trials and confirmed. This article will review the mechanism of inflammatory response and clinically common
prevention strategies.
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When Cardiopulmonary Bypass Meets Al: Is Precise Bypass Real?
Chun Wang

Cardiac Surgery, First Affiliated Hospital of China Medical University

To explore the influence of the progress of artificial intelligence in clinical medicine on the future of cardiopulmonary
bypass (CPB). Comparing the current situation of cardiopulmonary bypass, analyzing the possibility and direction of the
application of artificial intelligence in the field of cardiopulmonary bypass, as well as the problems faced in the specific
implementation. Artificial intelligence can help doctors reduce operational errors and decision-making errors. Artificial
intelligence can predict the outcome of diagnosis and treatment, and predict the risk ahead of time. There are a lot of
operational details and real-time decision-making in cardiopulmonary bypass, and the potential risk is huge. Artificial
intelligence can be integrated with cardiopulmonary bypass (CPB), which may achieve more accurate decision-making
and operation, and achieve safer and higher quality of CPB. At present, there are still some problems, such as lack of high
quality and high value data, inconsistency of working mode and system among hospitals, which are the main obstacles to
the clinical application of artificial intelligence. For CPB artificial intelligence, everything is just beginning. It can be seen
that the goal is clear and the prospects are bright. Artificial intelligence will also be one of the important directions for the
future development of cardiopulmonary bypass.
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216min, FZ)FKFEIE 54-101min, FEAFEERN 7-11min, JCOKEER ] 36-54min, FERALHB)ITH 21-78h, ICU {3
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The Application of Bilateral Cerebral Perfusion Combined With Balloon Cannula to Descending Aorta in

SUN’ Sprocedure via Single Upper Hemisternotomy Approach
Yu Liu

Department of cardiovascularsurgery, General Hospital of Northern Theater Command

Objective: To investigate the safety and feasibility of bilateral cerebral perfusion combined with balloon cannula to
descending aorta in SUN’ s procedure via single upper hemisternotomy approach.

Methods: 26 patients who were carried out SUN’ s procedure were retrospective analysis from Nov , 2019 to May, 2019 in
the cardiovascular department in General hospital of Northern Theater Command. Single upper hemisternotomy approach
were selected based on mild hypothermia cardiopulmonary bypass (CPB) with bilaateral cerebral perfusion and balloon
cannula to antegrade perfuse desecending aorta.

Results: All patients were well done the SUN’ s procedure with 2 patiens died perioperatively. During CPB, the
nasopharyngeal temperature were between 29.7°C and 32.1°C , while rectal temperature were between 30.9°C and 33.2°C .
The CPB time was from 162min to 216min, X clamp time was from 54min to 101min, lower body circulatory arrest time
was from 7min to 11min, bilateral cerebral perfusion time was from 35min to 54min. The mechnical ventiation time was
from 21h to 78h and the ICU stay time was from 28-102h.

Conclusions: Bilateral cerebral perfusion combined with balloon cannula to descending aorta is good for the
implementation of SUN’ s procedure based on mild hypothermia with precise flow of cerebral perfusion. Further large
smple size studies are needed to evaluate the affect on patients recover.
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Jitk: B AT H A GFERE 2017 48 12 H 2 2019 48 5 34588 40 §I[X CTEPH 17 PEA AR BHEVER, RIMEILRHE L5
i, SFEHYFRIGE (00 207C) {%4G3F (Deep hypothermic circulatory arrest, DHCA) FSgliFEARElE. R EIMEIE
R FURSHOIR BRI, 0% BAMEREER, BRI (B / ADR) 2885 10°C, BRRERET 17°C, Bk
HERA R S 4hh 1°C, BAFREN HAKT 1 /Ao FEIEPR TR S iR E (rSO2) |, HLIKEHEIR R &% 20min,
AR rSO2 FHHEIL KT 40%, 5 rSO02<40% Wi Smin NS EIKE MBI . WKE MBI FHREEDN rSO2 1R 2 BB EIEIF AL
Ko SRR Ok BIS {HIr%H 0.

L9 40 ) AR HR) BT AR, 1 GBS EAR G BEREIET:. FEEEHLE R 400.1+62.3 min, FHEiR Y 190.5+41.9 min,
DHCA B 71.7+17.5 min, 4 W60 K% S 354 314 86.5+13.5 min % 129.6+9.1 min. AR J5 5% iz ik & 7 8 AR i
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B4 # 48.4+10.5 mmHg vs. 23.8+7.2 mmHg, (p<0.001) ; i ifit & FH /7 b i 30 B 3% F B 1006.8 +385.8 dynes/cm-5 vs.
371.4%£175.2 dynes/cm-5, (p<0.001) . AR5 4 flBH MIMEIFRIN, BHhHk, 3 HlEFHBEIHESE, 1 ARERE 34
AREE .. 2WEBERNKEAE BB/ 517 MMSE & MoCA KithERiEsn, 8T BEER.

HFR MR 1S02<40% Fp4:Mt ] (p=0.037) K rSO2 RILH K FHEH (p=0.049) 5A /5 MMM R LI FBEHK; MWEE
EERIE ] AR PVR. mPAP % H R 5 RAMFEZ T BEH R ZEFHNHERN rSO2<40% Fp&:i M 5RFMHE RS H # B4
Ko BEAh, ZEREMTRR rSO2 KR M3 AT RIS I H]-5 AR 5 B G R H B¢ (p=0.025) .

45 RAME IR BLR PEA FARHRE IR, 1M DHCA BAREF ARSI 4. DHCA H 18] 75 RIU™ 25 i I fR 47 5 s, 26 )
rSO2, FHCH RIS . PR IHEE, &SRR AR BN R G XU, AN 2 BT K BB AR IR 1]

CPB and Cerebral Protection Experience in Pulmonary Endarterectomy Surgery
Guang Sun

Cardiovascular department, China-japan hospital

Objective: To summarize the experience of cardiopulmonary bypass and cerebral protective management in patients with
chronic thromboembolic pulmonary hypertension (CTEPH) undergoing pulmonic endarterectomy (PEA).

Methods: The data of 40 patients who underwent PEA surgery due to CTEPH from December 2017 to May 2019 in china-
japan friendship hospital were retrospectively analyzed. Centrifugal pump was used for extracorporeal circulation, and all
patients underwent Deep hypothermic circulatory arrest (DHCA) (core temperature 20 °C ). Intraoperative extracorporeal
circulation adopts precise temperature control strategy, slow and uniform cooling and rewarming, that is, the difference
between input temperature and core temperature (bladder/anal temperature) is not more than 10 °C , the minimum
temperature is not less than 17°C, the cooling rate is about 1°C every 5 minutes, and the whole cooling time is not less
than 1 hour. Cerebral oxygen saturation (rSO2) was monitored in real time in the process of circulation arrest, and
the single stopping time was limited to 20min. During this period, if rSO2 dropped more 40% of the baseline level, or
rS02<40% exceeded Smin, the circulation was immediately resumed. It is necessary to ensure that the bilateral rSO2 is
restored to the baseline level before the next circulation arrest. Ensure that the BIS value is always O during the circulation
arrest

Results: All the 40 patients successfully completed the operation, and 1 patient died of postoperative infection. The average
CPB time was 400.1+62.3 min, the blocking time was 190.5+41.9 min, the total DHCA time was 71.7+17.5 min, the
equilibrium cooling and reheating time was 86.5+ 13.5 min and 129.6+9.1 min, respectively. Pulmonary artery pressure
was significantly improved after surgery compared with that before surgery: 48.4+ 10.5mmhg vs. 23.8+ 7.2mmhg
(p<0.001). Pulmonary vascular resistance also decreased significantly 1006.8+385.8 dynes/cm-5 vs. 371.4+175.2 dynes/
cm-5 (p<0.001). After surgery, 4 patients showed neurological damage, all of which were reversible. 3 patients recovered
before discharge, and 1 patient recovered 3 months after surgery. All patients received MMSE and MoCA psychiatric scale
scores before and after the operation, respectively, with no significant difference in scores.

Univariate analysis showed that rSO2<40% duration (p=0.037) and rSO2 maximum reduction rate (p=0.049) were
significantly correlated with postoperative neurological damage. However, there was no significant correlation between
total DHCA time, preoperative PVR, mPAP and neurological damage. Multivariate analysis showed that only rSO2<40%
duration was significantly correlated with postoperative neurological damage. In addition, multivariate analysis showed
that the maximum decrease rate of rSO2 and total time of DHCA were significantly correlated with postoperative awake
time (p=0.025).

Conclusion: Extracorporeal circulation management is an important link in PEA operation, and DHCA technology is the
key to the success of the operation. During DHCA, a strict brain protection strategy should be adopted to monitor rSO2
in real time and strictly control the circulation arrest time. For complex lesions, appropriately increasing the total time of
DHCA does not increase the risk of nervous system damage, however, it is not recommended to extend the time of single
stopping circulation.
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Application of Del Nido Myocardial Protective Fluid in Adults
Shan Guo

Department of Extracorporeal circulation, TEDA international, cardiovascular disease hospital

Objective: Good protective effect of cardiac arrest fluid is beneficial to the recovery of cardiac function after cardiac surgery.
del Nido cardiac arrest fluid is an extracellular stop-action liquid containing lidocaine super protective effect. This paper
evaluated the protective effect of del Nido cardiac arrest fluid compared with 4:1 blood-containing cardiac arrest fluid.
.Methods: In this paper, for the retrospective study, to choose between January 2017 and January 2019, the adults in
TEDA international cardiovascular hospital with cardiovascular disease (valve replacement or forming, myxoma, congenital
heart disease in adults, and great vessels diseases) A total of 363 cases of using the del Nido myocardial protection,
comparison between January 2014 and January 2016, using normal 4:1 blood-containing cardiac arrest fluid, A total of
226 cases in adult patients, observe the two groups of patients with extracorporeal circulation time, cross clamp time,
the rate of automatic cardiac restart, blood sugar level before wean form ECC and dosage of suspended red blood cell
intraoperative s; Patients' age, gender, weight, cardiac function classification, preoperative diagnosis and surgical methods
were recorded.

Results: There were no significant differences between the two groups in ECC time, cross clamp time, and the dosage of
suspended red blood cell (P >0.05) after getting rid of the unqualified patients (diagnosis inconsistent, anesthesia and
intraoperative accidents). Blood glucose before wean from ECC was lower in the DN group than in 4:1 blood-containing
group (P< 0.05), and the rate of automatic cardiac restart in the DN group was significantly higher than that in the 4:1
blood-containing group (92.00% /78.3%).

Conclusion: del Nido cardioplegia is simple to manage and can provide stable cardiac arrest. In the application of adult
cardiac surgery, the short-term efficacy is good, and the myocardial protection effect is superior to that of 4:1 blood-
containing group. Its use in high-risk patients such as myocardial hypertrophy, coronary stenosis and severe cardiac
insufficiency needs further study.
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HAy B Eggrp i 2t Stanford A I E3hk)2 (acute type A aortic dissection, AAAD) BHEMZIELRK .

Jitk ST 2017 4 4 H % 2018 4 1 B b BERHR 2R S MU B 2 HlEYR AAAD 3% (4RI 3k : 32 %\ 37 3 ZR 4
% 38 JEs 25 ) SFARIEITMIGRIER. 58 1 fl2BR# B =17 178 B-lynch 488 R RN Z0BKEEHL, )5 B2 e i i
FIT SR E e + 2 5 B 5 2 (IEAERARIRASOE IR + S B M P M IE T AT Sun’ s FAR (RT3 S B+ BN ZRBENAFR),
AR A PRAUEF 5 B L ML 4 P TR RS K, A LA AR SR AE 30% DA, (0B IR R AL 45 1E 18°CAR TP

S5 ) 1 PRI, BRLERK KRB IER . & 6 AN H#ETHEV, CT (computerized tomographic) 7R E 3k ZEE L
FENALTE - ) 2 Z AR G5 ZRIRSS B B RGO M BRIt LT, A EAEIEY . 9\ RKE IR TR, AR )G .
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Cases of Pregnancy With Stanfrod Type A Aortic Dissection
Hongliang Ma, Zhifeng Yue
Department of anesthesia, Fourth hospital of Hebei medical university

Objective: To summarize the diagnosis and treatment experience of patients with acute Stanford type A aortic dissection
(AAAD) in middle and late pregnancy.

Methods: The clinical data of two pregnant AAAD patients (age: 32 years old, age: 37 years old, 38 weeks old, 25 weeks
old) who underwent surgical treatment from April 2017 to January 2018 in the fourth affiliated hospital of hebei medical
university were retrospectively analyzed.In the first case, uterine b-lynch suture and bilateral internal iliac artery ligation
were performed in cesarean section under general anesthesia, followed by ascending aorta replacement and hemiarch
replacement at low temperature immediately.In the second case, Sun's surgery (total aortic arch replacement + descending
aorta stent implantation) was performed under deep hypothermic circulation arrest + selective anterograde cerebral
perfusion. In order to ensure that the duration of tolerance to ischemia and hypoxia of the uterus and fetus was extended
as far as possible, the HCT was maintained at more than 30%, and the anal temperature was maintained at 18°C during
circulation suspension.

Results: Case 1 the parturient woman recovered successfully and the fetal growth and development were normal.At a
follow-up of 6 months, CT (computerized tomographic) examination suggested a computerized formation of a prosthetic
aortic dissection.Case 2 the second day after the operation of the pregnant woman, bedside b-mode ultrasound and
fetal heart monitoring showed that the fetus survived with normal vital signs.The patient and his family strongly request
to continue the pregnancy, successfully recovered after discharge.Three weeks later, the patient was re-admitted to
the hospital due to anastomotic fistula of artificial blood vessels in the neck, and a cesarean section followed after
that,delivered a baby girl successfully, Apgar score was 8, and was discharged after passing the perinatal period safely.
After 4 weeks, the patient again suffered from anastomotic fistula of artificial blood vessels in the neck, and died in the
local hospital. The child is still alive and developing normally.

Conclusions: The treatment principle of AAAD in pregnancy is: first, timely and accurate diagnosis is crucial; Secondly,
surgical selection may be different in different stages of pregnancy, and when necessary, multidisciplinary cooperation for
preoperative evaluation and postoperative care. Stanford type A aortic dissection in the second trimester may be safe for
the fetus. Finally, the combination of multiple methods is very important to ensure a good prognosis of the mother and the

fetus.
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450 BBy 50 ~ 146 (100.3%+35.7) /NIF, NEADSIHAL S 4. By R O S i 3 45, 450w 1 48], FBEhpkmA 14,
Bk 2 4. REEHBE 3 ], RIS 14, RiF 4 ADMHBHRFRIT 16, ERFEE 1 6.
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Single—Center Clinical Experience of ECMO Assistance for Fulminant Myocarditis in Children.
Qian Cao

Heart Center of Qingdao Women & Children's Hospital, Qingdao

Objective: To summarize retrospectively the clinical experience of ECMO assistance and improve the quality of ECMO



Oral Presentation Abstract

AR SRE

assistance.

Methods: From August 2017 to August 2019, six children were independently carried out ECMO, of those five cases were
fulminant myocarditis and 1 case Guillain-Barre syndrome. Four cases occurred cardiac shock and 2 cases malignant
arrhythmia. Age were from 3 years to 14 years old(average 8.3+ 3.8 years), and body weight from 15 kg to 60kg(average
35.5+18.2 kg). Five cases were carried out AV-ECMO and 1 case VAV-ECMO. Five cases were intubated in common
carotid artery, 3 cases in internal jugular vein catheterization, and the rest in femoral artery and femoral vein. There were
two cases with neurological symptoms before ECMO and two cases with ECPR.

Results: The ECMO duration was 50-146 (100.3+35.7) hours. Five cases weaned successfully from ECMO and three cases
survived to discharge. Three cases occurred oropharyngeal hemorrhage, one case wound hematoma, one case lower limb
arterial thrombosis, and two cases lower limb swelling. One case gave up treatment four months after ECMO, and 1 case
rehabilitation in hospital.

Conclusions: Our team recommended cervical intubation of ECMO in children.
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Past, Present and Future of Guizhou Biomedical Engineering
Li Xu
Guizhou Provincial People's Hospital

Abstract: The resident population of Guizhou Province is 35.8 million. In 2018, Guizhou's GDP ranks 21st. Although
the growth rate is relatively fast, the overall position is backward. From 1975 to 1977, Guizhou Provincial People's
Hospital, Affiliated Hospital of Guiyang Medical College and Affiliated Hospital of Zunyi Medical College were actively
conducting animal experiment of cardiopulmonary bypass. In 1978, Guizhou Provincial People's Hospital successfully
performed atrial septal and ventricular septal defect repair and two. Incisor replacement, in 1979, "Guizhou Provincial
Institute of Cardiovascular Diseases" was established in Guizhou Provincial People's Hospital, and open heart surgery for
cardiopulmonary bypass was routinely carried out.

For a long time, due to the constraints of regional environment, Eco economic base and traffic conditions, the basic
technology of biomedical engineering in Guizhou Province, especially the extracorporeal circulation, has not developed in
parallel with the developed regions, thus restricting the progress of clinical work. Therefore, Guizhou Provincial biomedical
engineering needs to be replenished for a considerable period of time.

With the rapid development of Guizhou's economy, transportation has been revolutionized, cardiovascular diseases,
respiratory severe diseases and various accidental emergency patients have increased, and major medical units are
actively learning from developed regions. At this point, Guizhou Province has exceeded 3,000 operations for extracorporeal
al circulation and more than 50 ECMO applications. This is a very large gap compared with developed regions, but
biomedical workers in Guizhou are fully following up.
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