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President’s Address

I’'m glad that the Fuwai Surgery Outcomes meets our colleagues and patients as promised. In
2021, the surgical staff of Fuwai strived to provide medical services of the highest quality as
they did in previous years. Especially in the context of normalization of epidemic prevention
and control and the subsequent changes in medical practice, cardiovascular surgery of Fuwai
Hospital thrived in every branch and maintained a leading position in the profession in China.

While improving quality and quantity of surgeries, our surgical staff implemented the
government’s demand about high-quality development of public hospitals, by shifting work
priorities from physical health to physical-mental health. On the basis of health information
technology and rehabilitation technology, we endeavored to improve service process and
innovate service mode. By improving patients’ experience and comfort, we truly conveyed
humanistic warmth to our patients.

In order to adapt to the times, the Fuwai Surgery Outcomes gets a face-lift this year.
Rearranged under the core philosophy of “quality and innovation”, the new edition is composed
of three parts: surgery outcomes and surgery technique innovation, featured medical care,
and whole-course medical services. We believe the new edition faithfully reflects Fuwai’s
unremitting effort to pursue precision medicine and entire life cycle medicine.

The year 2021 marks the 100th anniversary of the founding of the Communist Party of China
(CPC), based on which CPC embarks on the next great centennial journey. During this great
historical epoch, we will continue to be committed to the core philosophy of “quality and
innovation” and strive for promoting the high-quality development of public hospitals and
providing full life cycle medical service to patients with cardiovascular diseases.
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Overview

© L2REFREMARBIOKRELE
VOLUME AND 30-DAY MORTALITY

In 2021, we performed 14570 surgical cases at Fuwai Hospital, with the extremely low overall 30-day
mortality of 0.38%.The 30-day mortality has been below 1% for thirteen years.

20215, BINERHEZMOMEINEFARI145706] ( FERREEIMESRFAE ) , EREEBIILT
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ETIOLOGIC DISTRIBUTION
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Fuwai Hospital provides surgical treatment for patients with a variety of cardiovascular diseases,
demonstrating the etiologic distribution of cardiovascular surgery in mainland China. Although congenital heart
diseases and coronary artery diseases remained as the most commonly treated cardiovascular diseases for
years, the number of patients with aortic diseases or degenerative diseases has increased dramatically.
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© ZBFEROEFIBFRLLIZEE=
VOLUME OF EACH SURGICAL CATEGORY AND GROWTH RATE

Compared to the year of 2020, the volumes of every category of surgical procedures increased, which
returned to the volume of 2019.
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© PARMERT =
MORTALITY RATE OF EACH SURGICAL CATEGORY

With an intensive focus on standardized and individualized management, as well as the emphasize
on surgical quality control, Fuwai Hospital has achieved the 30-day mortality of lower than 1% for
every category of surgical procedure, which reflected the extraordinary quality of comprehensive
care.
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© ZiLFRERFTER
VOLUME AND MORTALITY OF EMERGENCY SURGERY

With serious prevention and control of the pandemic, we improved the fast track system for emergency
surgery, and provided emergent surgical treatment for 777 patients. The surgical mortality was only
1.03%.
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© PARMARSMERRE
POST-OPERATIVE LENGTH OF STAY

In 2021, the post-operative hospital length of stay for patients after congenital heart surgery, coronary
heart surgery, valve surgery and vascular surgery was lower than 9 days. The extremely short post-
operative length of stay depended on the ability of surgical quality, post-operative intensive care and
early cardiac rehabilitation.
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O = AAEMmE
BLOOD PRODUCT USAGE

Fuwai Hospital has set strict limits on blood transfusion, and been working on peri-operative blood
conservation and management. These efforts has fundamentally changed the situation of large blood
consumption after cardiovascular surgery.
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© HAEZRMmILEIRAYENSE
BLOOD PRODUCT USAGE IN ADULT

Fuwai Hospital has set strict limits on blood transfusion, and been working on peri-operative blood
conservation and management. These efforts has fundamentally changed the situation of large blood
consumption after cardiovascular surgery.
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The transfusion rate and average consumption of Red Blood Cell and FFP for adult patients
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Q /NLEZAMmELEIRARmS
BLOOD PRODUCT USAGE IN CHILDREN

Fuwai Hospital has set strict limits on blood transfusion, and been working on peri-operative blood
conservation and management. These efforts has fundamentally changed the situation of large blood
consumption after cardiovascular surgery.
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The transfusion rate and average consumption of Red Blood Cell and FFP for pediatric patients
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Congenital Heart Diseases

Q HXMUIHEFRERFARIELR
VOLUME AND MORTALITY IN CONGENITAL HEART SURGERY

Congenital heart defect is the most common anomaly of the neonates in mainland China. There are
100,000 to 180,000 newborns diagnosed with congenital heart defects annually. In 2021, the volume of
congenital heart surgeries was 3764, with an extremely low mortality of 0.2%.
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© fEEESRGEERLE
VOLUME OF CRITICAL AND COMPLEX CONGENITAL HEART SURGERY

With the improvement of surgical technique and perioperative management, the complexity of congenital
cardiac surgeries is continuously increasing.in 2021,73.9% cases in Fuwai hospital were for critical or
complex congenital heart defects, including surgical repair for Tetralogy of Fallot or more complicated
congenital cardiac diseases, or surgery for kids with body weight of lower than 5 kg.
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© HEIFRERFLE
VOLUME OF CONGENITAL HEART SURGERY FOR NEONATAL

The surgical treatment for neonates with complex congenital heart disease presents a major challenge to
the prenatal diagnosis, fast track emergency treatment, pre-operative intensive care, surgical technique,
anesthesia, cardio-pulmonary bypass, post-operative intensive care and cardiac rehabilitation. We
performed 58 surgical cases for neonates, with the 30-day mortality of 3.4%.
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VOLUME AND MORTALITY OF PEDIATRIC VALVE SURGERY
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The proportion of congenital valve disease has increased obviously in recent years. In 2021, we performed
surgical treatment for 1071 patients with congenital valve diseases, with the 30-day mortality of 0.19%.

MEEZETOHE UERBIENEM, N UOIRRFARED ORI GELERM A, 20215,
BrAtSeRk S ORIIEFEAR107161, 30RZET=70.19%.
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Q HUBERRBERES
POST-OPERATIVE LENGTH OF STAY OF CONGENITAL HEART SURGERY

The post-operative length of stay is an important measure of quality of care. The post-operative length
of stay was only 8.6 days, even though over 70% congenital surgery were for complex congenital heart
diseases.
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Coronary Artery Diseases

O HEACABGEARSHIFTE

VOLUME AND MORTALITY OF ISOLATED CORONARY
ARTERY BYPASS GRAFTING

In 1974, Fuwai performed the first CABG in the mainland China. The first beating heart bypass surgery
(Off-pump CABG) in China was also performed at Fuwai Hospital in 1996.. The first case of hybrid
CABG in China was successfully completed in 1999 at Fuwai. In 2021, 4796 patients underwent isolated
or combined CABG at Fuwai Hospital, with 3583 cases of isolated CABG. The 30-day mortality has
remained stable over the past 8 years at a level of less than 0.5%.

1974, BINERRSCIE T FERMEAIBIRMBSEBER, 1996 FEERNRREFEIHAIMEIAT
RITRBIBRSIRTEAEAN . 1999, BefiI5erl T PEAMEPIZSTBIRMBRZBIBEAN . 20215, e
ST EIRIBKS IS EAR47966], ErhRarikaiikZIRBEARI5834, 30RFETREELSFRT
0.5%o

B Volume of isolated CABG ~ @~ Mortality of isolated CABG
4500 | 5%

4000
3500
3000
2500
2000 | -
1500 |-
1000 |

500 | -

2010  20M 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021




© p4CABGEIEIIMERIER
USAGE OF BYPASS CONDUITS IN CABG
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The use of left internal thoracic artery is the fully accepted quality measure worldwide. The use of left
internal thoracic artery is over 95% for years at Fuwai. Moreover, the surgical team of Fuwai Hospital
intended to provide individualized optimal revascularization strategies for patients. Newer approaches,
such as bilateral internal thoracic artery, radial artery, total arterial grafts, “no touch” technique for great
saphenous vein harvest, are also routinely performed at our institution.
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© CABGREHKEF ARSI R
VOLUME AND MORTALITY OF CABG COMBINED WITH VALVE SURGERY

As the change of disease spectrum, the volume of CABG combined with valve surgery increased.
Performing coronary surgery simultaneously with valvular surgery increases complexity

In recent years, with the significant increase in volume, the perioperative mortality for this combined

surgery has stabilized at a low level. In 2021, we performed 739 cases, the 30-day mortality mortality
rate was 0.9%.
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O EBEESFRERFELE
VOLUME AND MORTALITY OF REPAIRMENT
OF VENTRICULAR ANEURYSM

Surgical approaches could significantly improve the long-term outcomes for patients with coronary artery
disease and ventricular aneurysm. However, the complexity and risk of such surgeries are higher. In
2021, we performed 76 cases of surgical repair for ventricular aneurysm, the perioperative mortality rate
was only 2.6%.
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© CABGEARAREBEEREH
POST-OPERATIVE LENGTH OF STAY OF CABG
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The length of stay for all CABG and isolated CABG was 8.1 days and 7.8 days respectively, which
reflected the outstanding surgical technique, post-operative care and cardiac rehabilitation.
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© HACABGEARRBERTE
POST-OPERATIVE LENGTH OF STAY OF ISOLATED CABG

The length of stay for all CABG and isolated CABG was 8.1 days and 7.8 days respectively, which
reflected the outstanding surgical technique, post-operative care and cardiac rehabilitation.
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Valvular Heart Diseases

© UIEHREFAESRILT-E
VOLUME AND MORTALITY OF CARDIAC VALVE SURGERY

Fuwai Hospital is the largest cardiac valve surgery center in China. In 2021, 5080 patients received
valvular operation at our institution with a 30-day mortality of 0.4%.

BINEREHREZAAGREIMIFL, 20216, HKEHEMOIBRIEFAR0800), HFREFFEIE
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Q© UIHREEFARFBEIAL
ETIOLOGIC DISTRIBUTION OF CARDIAC VALVE SURGERY

The etiology of valve diseases which underwent surgical procedure at Fuwai demonstrated the disease
spectrum evolution in China. Currently, degenerative valve disease and congenital valve disease has
surpassed rheumatic valve disease, and became the major causes, which requested modern surgical
techniques.

e aiRm EE MR D ELE NI T HRERES MR ENIE . Bal, BITHEZMERMESE
BEMEERE, RAERRERNERRE, XOIRBREINEATRARE THER.

20



=43
=
=7
—_
B Rheumatic [ Congenital Aortic Aneu Bl Degenerative - Hnl:l
[ Ischemic [l Other M Infective 2 ,ﬁ
00% | S S —~ R
=
-
80% 77777777777 III 77777 I 77777 I 77777 I 7777777777 - B B
60% | [ e 0 EEE W= @ == e .
40% | R - N O O OB S SN DENREN
20% | R [N TN NN B . . S - .

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Q {IEMEFARNKR
TYPE OF CARDIAC VALVE SURGERY

In this year, mitral valve repairment represented
B AVR&MVR W MVR MVP [ AR
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© HEA—RIHBEMFRAEBRELE
VOLUME AND MORTALITY OF ISOLATED MITRAL VALVE REPLACEMENT

Isolated mitral valve replacement is one classical

. . B Volume — @~ Mortality ——A— Mortality in China
surgical technique. We performed 500 cases of %00 | 12%
mitral valve replacement in Fuwai. The 30-day g0 @
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Q FH—RIBEAFLBE RS SHRELE
RATIO OF VALVULOPLASTY VERSUS REPLACEMENT FOR
ISOLATED MITRAL VALVE REGURGITAION

As the advancement of imaging techniques, and our deep understanding of the structure and function of
cardiac valves, the methods to repairing valves increased, with the improvement of repair rates. Fuwai
Hospital can perform comprehensive, standardized and superior valve repairment procedures. In the
year of 2021, 78% (661 cases) of all mitral valve regurgitation cases underwent surgical repairment
procedures.

MEGZRHE, URFARHMEE . TIRERPNRINR, MEMFRAFRERHZS, 12810
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QO HAEMKIRBRFARABRIET =
VOLUME AND MORTALITY OF ISOLATED AORTIC VALVE REPLACEMENT

At Fuwai Hospital, the volume of isolated aortic

valve replacement was 561, and the 30-day 800 ,:,Vﬂu,rf,,,,_:ff’?'ity T Mol ei 12%
mortality was 0.2%. In the meanwhile, <Report 0l
on the quality of cardiovascular care in China, 400 10%
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© EHMBKEEEREARFRE
VOLUME OF AORTIC VALVE REPAIRMENT
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Aortic valve repair is mainly used for pediatric and adult patients with aortic regurgitation, it was one
component of David procedure as well. By retaining the natural valve, the potential risks associated
with lifetime anticoagulation and prosthetic valve replacement can be avoided. Aortic valve repair
is associated with better long-term survival and improved quality of life. Since 2017, Fuwai Hospital
has systematically carried out aortic valve repair surgery, and adopted different surgical approaches
according to different reflux mechanisms, including annuloplasty, valvuloplasty. In 2021, 274 aortic valve
repair operations have been completed in Fuwai Hospital.
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Q VIHBEFARBEREL
POST-OPERATIVE LENGTH OF STAY OF CARDIAC VALVE SURGERY

The post-operative length of stay is one critically

important quality measure for valve surgery. The 0 B
post-operative length of stay at Fuwai was only 8.8 9
days. In the meanwhile, <Report on the quality of o
cardiovascular care in China, 2021> showed that,
the average post-operative length of stay was 11- ?
12 days in China. 2
MRF AR FERRHLEEBRNIETREIT 9|
iNEiz. HhOIBRIEFARRGERXE88.8K. 8|
(2021FHFEO NEBFRETRERS ) KHEHIEE 8
=, BEREMEFARNSERRE 112K, 2011 2013 2015 2017 2019 2021
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Aortic Diseases

O EIBIMEIFERE
VOLUME OF AORTIC SURGERY

In 2021, there were 1533 open aortic surgery, and 570 endovascular aortic repairs. Both numbers are
the largest annual volumes in history at Fuwai. Our data do not include the aortic operations for infant
and children performed at the Pediatric Cardiac Surgical Center.

20214, BebrHtemERMBKIMIFARIBT16336, EBKIERZZMEEFAS706, HAHERT
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O EaMBKIMEIFARIETFEBAINIAL
TREATMENT REGION UNDERWENT AORTIC SURGERY
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These figures show the composition of open, endovascular, and hybrid aortic procedures at Fuwai
Hospital over the past decade. In 2021, 33% of procedures were on the aortic root and ascending
aorta, 35% were for aortic arch, 4.3% for descending aorta, 15% abdominal aorta, and 2.7% for
thoracoabdominal aorta.

HB2021F PRI FR A, ERNBMREBAIFAEsNPKHEL533%, ErhkSENHEES35%, FEE
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Q EEBKIMIFRBEEUHIAL
AGE DISTRIBUTION OF AORTIC SURGERY

In recent 10 years, the proportion of patients over 60 years of age who underwent open, endovascular,
or hybrid aortic procedures at Fuwai Hospital increased significantly.

TSR, EREMIKIMEL ERMRRFANEES, 605 LA LBELHIZINERLIEBINATES .
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© AMEBFARIBH. SiFREIBFZTE

VOLUME AND MORTALITY OF ELECTIVE AND
EMERGENCY AORTIC SURGERY

Aortic emergencies, including acute aortic syndrome and aortic rupture, are usually life-threatening,
sudden onset catastrophes of the aorta that present immense surgical technique challenges and have
high associated risk. The Aortic Emergency Green Channel policy of Fuwai Hospital has been in place
for several years and has helped ensure that the majority of emergent aortic patients are treated in an
efficient manner. The hospital continues to have one of the highest technical success rates for emergent
aortic operations in the world. In 2021, surgeons at the Vascular Surgery Center performed 239
emergent aortic surgeries, with 30-day mortality of 1.7%.

FPSEEREREZSFAR, KABEX, FAXGES. BINERESRMENE, NHIIEEEA
F, Y7 ‘R0 M “ERRisEemE” , AEMIEI2EERNKIAMERMKIANRINERSGEY
ENKEEE, 20215, HRMEIMITARIZFAR2396), KES0RIFETZHRN.7% .
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Q FakEEATEMERTLE
VOLUME AND MORTALITY OF SURGICAL TREATMENT FOR
AORTIC DISSECTION

The rates of awareness, treatment and control of hypertension in China were low, with the consequence
of high prevalence of aortic dissection. We provide emergent surgery service for these patients. In 2021,
we performed a total of 468 aortic procedures for aortic dissection with a 30-day postoperative mortality
of 1.7%.

HESMERBEMBEER. BTrR. ERRMEE, BEEMRRERRERRS, MEE . FKENT
RIERL TIRANIE . HIRBEFNXEBEREZZFAN, LS. 2021F, KT EDICER
FAR46861, REI0RIFIETZENA1.7%-
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© DavidFERE

VOLUME OF DAVID PROCEDURE

In 2021, surgeons at the Vascular Surgery
Center performed 115 David procedures. The
successful repair of aortic root and aortic valve
is the consequence of deep understanding of
the aortic root hemodynamics by the surgeons.
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MINIMALLY INVASIVE INTRACAVITARY REPAIR OF AORTA

In 2021, surgeons at the Vascular Surgery
Center performed 570 endovascular
operations. The chimney, snorkel, and
fenestration techniques were routinely used
by us for the treatment of patients with aortic
(including aortic arch) diseases.
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© FENEEBEFEARE
VOLUME OF PERIPHERAL VASCULAR SURGERY

A dedicated peripheral vascular ward was established at Fuwai Hospital in November 2015. Ward staff
include Team A vascular surgeons and Team B interventional cardiologists. In 2021, the two teams
performed 1472 interventional and open procedures on patients with peripheral vascular diseases.

20155k, BINEFBIRINEMERREATEN, EZUUINIRIEKFIERIKERBAIN NFIFMEHEITE
NEWTSE. 20215, FbrHsohE1472605NIMEHBFIMTAFAR
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Q THIMIFREBEFHIRGSEREE
POST-OPERATIVE LENGTH OF STAY OF AORTIC SURGERY

The post-operative length of stay after aortic procedures was only 8.9 days.
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© VIBEFAREMELE
VOLUME AND MORTALITY OF HEART TRANSPLANTATION

At Fuwai Hospital, we performed 89 cases of heart transplantation in 2021, and the 30-day mortality
was only 2.25%. Since 2004, 1095 patients have undergone heart transplantation at Fuwai Hospital, As
the largest heart transplantation center in China, the 1-year, 3-year, 5-year and 10-year survival rates
were 94.1%, 91.4%, 88.4% and 78.1%, respectively, which were significantly higher than the report by
ISHLT.

EHMNER2021EHEHEIFBEFR, BIEESEE0RTTREN2.25% . LI ERSHER
KOOI . KIMHER, REBEEEEI1EETEN41%, SEEFENI A%, SELE
FEHNBB.A%, 10FLEFENTEA%, WARSTEROBHIENS (ISHLT ) SHtHRELERE.
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© ECMO#EnaTiER
USAGE OF ECMO

ECMO is widely used at Fuwai Hospital for patients with acute cardiogenic shock, for both children
and adults. ECMO+IABP is routinely used for short-term ventricular assistance. Both applications have

achieved excellent outcomes.
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VOLUME OF LEFT VENTRICULAR ASSIST DEVICE (LVAD)

The perioperative survival rate of end-stage heart
failure patients with left ventricular assist device
was 96%, the 1-year survival rate was 96%, the
2-year survival rate was 92%, the 3-year survival
rate was 89%, and the longest survival time with
device was nearly 5 years.
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QO FXFEEHTHRMFA
HYBRID ABLATION FOR ATRIAL FIBRILLATION

Since 2014, the surgical team and the arrhythmia

team of Fuwai Hospital have been carrying out g5 VMM
hybrid ablation, and by 2021, 87 cases of hybrid
ablation have been completed. For patients
with refractory atrial fibrillation and significantly
enlarged left atrium, simultaneous surgical ablation
combined with catheter ablation can increase the
transmurality of ablation lesion set. The results of
Fuwai Hospital showed that the maintenance rate 5
of sinus rhythm one year after simultaneous hybrid

ablation was 74.1% in patients with long duration

atrial fibrillation and enlarged left atrium (Zheng Z, 2016 2017 2018 2019 2020 2021
Yao Y, Li H et al. JTCVS Techniques 2021; 5:34-

42).

EHNERIMEIEBAEA S OERABEINB2014FFRRIMRIEGEREAN, #2021, HERES
HRLFARE7H . WFEFBERIEANESEREEE, x%?l‘%—mﬁﬂﬁ%mu}\ﬁﬂﬂ’ﬂ‘ FHIC, TR
BRI IE M BRI BRI IR AVEEE N . BINEIARGERER: NTABIERINSIEFLMBEE
&, FHIEEEMARBIESEOEMATENT4.1% (Zheng Z, Yao Y, LiH et al. JTCVS Techniques
2021;5:34-42.) »

O HHREAIMELATT
SURGICAL TREATMENT FOR CHRONIC THROMBOEMBOLIC
PULMONARY HYPERTENSION

From 1997 to 2020, a total of 283 cases of pulmonary endarterectomy had been accomplished at Fuwai
Hospital. In the last 6 years, the 198 patients had a peri-operative mortality rate of 1.5%, which ranks
the top in the world. Meanwhile, our center firstly carried out pulmonary endarterectomy + sequential
pulmonary balloon angiography hybrid therapy strategy as the treatment of chronic thromboembolic
pulmonary hypertension in mainland China, which is one of the largest centers in the world.

BINERRMN1997E2021FHFREMEIFKMERIBEAR (PEA) 28361, 2015—20215FHAE45EA%198
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O MR
MINIMALLY INVASIVE CARDIAC SURGERY

The Fuwai surgical team is devoted to reducing surgical trauma for patients by using minimally invasive
surgical techniques. The volume of these techniques, which include limited sternotomy, right subaxillary
minithoractomy, and the parasternal approach, has steadily increased to 1535 in the year of 2021.

HMelEAgESSEI0. AMERTIMIO. BEEZI0. IEREFAS, BRDBEFARENLRY
BERAFER, ERORIMINERRELRE . Hbe20215F i E OBRESMEFR153564 o
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O HMIEEFAR
THORACOSCOPIC CARDIAC SURGERY

Video thoracoscope-assisted cardiac surgeries are routinely performed at Fuwai Hospital for congenital
heart disease, cardiac valve repair or replacement, and minimally invasive coronary artery bypass
surgeries. Favorable outcomes were achieved for persistent or concomitant atrial fibrillation by using
hybrid thoracoscopic and catheter ablation.
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© ZSEIFHMKBBAAR
TRANSCATHETER AORTIC VALVE IMPLANTATION

In September 2012, the first transcatheter aortic valve implantation (TAVI) procedure with a domestic
valve was successfully performed. Fuwai Hospital has been committed to promoting the first clinical trial
for TAVI in China. In July 2014, the Fuwai surgical team pioneered the use of the domestically-produced
J-ValveTM to perform transapical aortic valve implantation. Because of the unique design of J-ValveTM,
our team was the first in the world to successfully apply the TAVI technique on a patient with aortic
insufficiency alone. The annual volume of TAVI increased rapidly. In 2021, 366 patients with aortic valve
disease successfully received this minimally invasive procedure.

2012598, FEE—PIEFESELMMETEEZRZREINERENNN . BIMNERBES
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Congenital Heart Diseases

D) ESSISEHRNAER

Percutaneous and Non-fluoroscopic procedure (PAN procedure)

P — The Percutaneous and Non-
- ' fluoroscopic procedure uses
ultrasonic guidance instead
of X-ray guidance to perform
closure of atrial septal defect
(ASD) , ventricular septal
e et e defect (VSD), patent ductus
B arteriosus (PDA), and
percutaneous balloon angioplasty of pulmonary stenosis, percutaneous balloon angioplasty of aortic
stenosis, percutaneous balloon mitral stenosis, and treatment for other instructure heart diseases,
which avoids surgical trauma, use of radioactive ray, general anesthesia, trachea cannula and contrast
medium. Currently, more than 700 patients with congenital heart diseases receive PAN Procedure
every year in the National Cardiovascular Center. The success rate of operation is 97%. More than 500
students from more than 30 countries including Germany, Japan, Argentina and Kazakhstan have been
trained in the international training center of Fuwai hospital.

Panna™ Wire s the workd's first and the only guide sysem for
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FAREINEI7% , FOREERE The widespread use of PAN procedures around the world
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35-year-old Mrs Wang was pregnant last year. The initial ultrasound
check after three months of pregnancy found a 36 mm defect
area in her heart, indicating congenital heart disease. Many of the
obstetricians contacted by Mrs Wang said that the stress on the
mother's heart would get more and more serious as the pregnancy
progressed. By the end of pregnancy, she may face the decisional
dilemma to save her or herself baby.

Mrs Wang was very upset. Her family did not give up to seek
medical advice all over the country. Some suggested her to end
pregnancy and undergo traditional open heart surgery. Some said
that she could have interventional therapy guided by fluoroscopy,
but the radiation may impact on fetal growth to cause defects.

By chance, Mrs Wang has found the PAN procedure which is a
novel percutaneous cardiovascular interventional therapy guided
by ultrasound instead of X-ray. It was invented by Dr Pan Xiangbin
working in Fuwai Hospital of the Chinese Academy of Medical
Sciences. That is a perfect treatment for Mrs Wang without an open
heart surgery, radiation, contrast agent and general anesthesia.
After consulting with Dr Pan, Mrs Wang quickly had been admitted
to Fuwai Hospital. Her atrial septal defect was successfully closed
by ultrasound-guided PAN procedure instead of X-ray with a local anesthesia. She was discharged
the next day after the operation; safely delivered her baby boy after a few months.
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Fully absorbable occluder

National Center for Cardiovascular Diseases has actively explored the innovative mechanism of
"combination of medicine and industry", jointly tackled key problems with the National Engineering
Research Center for Biomaterials and ScienTech Medical Technology, and used poly-p-dioxane (PDO)
and poly-L-lactic acid (PLLA) to balance the degradation rate and endothelialization rate of the occluder.
In 2017 Memosorb ®Roccluder was successfully developed and the animal experiment was completed.
At the beginning of 2018, Professor Pan Xiangbin performed the world's first fully absorbable occluder
implantation in Fuwai Yunnan Cardiovascular Hospital, and the exploratory clinical research was a
complete success. Subsequently, human clinical trials showed that the success rate of fully absorbable
ventricular septal defect occluder was 100%. There were no mortality and morbidity after 24 months of
follow-up. The results of clinical trials showed that absorbable occluder could effectively close ventricular
septal defect. Bioabsorbable occluder can avoid the risks of serious long-term complications such as
complete conduction block, and has broad application prospects. In March 2022, Memosorb ®Roccluder
has been approved by NMPA to become the world's first fully absorbable occluder for ventricular septal
defect. It is an important milestone in the field of cardiovascular interventional therapy in the world.

IR E R —H LSRR RO METSEARIRS . BERONEFEFORRRER ‘EIEE” €
S, REEREMEZMH IERARARPOMEE OEETHITRKEEX, RARY el
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SEREIISENE . 201854, EMIRBIRA R ERINERTHREREF T2 RBEIESRIEBEAR, R’R
HEIRAREIAREVS BRI . BB AKIRKRIT IS IR = EFR IR E R FARRINZER100%, RNE2410
BREBBELFCRBERTEALE, IBRITEERE R IRKEI SRR Z=EMRRIR. ITHX
HEOBERAINNIAST, EYaIRKE R e e 2 E SRS BRI R ERING, BAT T8RN
FRIS. 202263817, ExRZGHBIELHE Memosorb ®fiE:E L1, ZHiEREREKENRTEa R
WEdtERs, BT Ay EEMRHRIR. 2R LIRS ET ORI NIGITIBA T T2 B RIFHIT,
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Liu Jia’s parents found that their 3-year-old daughter suffered shortness of breath after
playing downstairs with her friends, as well as upper respiratory tract infections and colds. Her
parents brought her to hospital for further examination. The ultrasound report showed that her
ventricular septal defect was 7 mm, the left heart was much bigger than normal. She has been
diagnosed with congenital heart disease, ventricular septal defect (VDS), and was to undergo
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interventional occlusion.

Interventional occlusion is a common procedure. The implanted occlude made of metal will be
permanently kept in her body, which can lead to a variety of morbidities, and some patients
with metal allergies may experience a chronic inflammatory reaction known as "foreign body
reaction." Anxious parents took her to seek medical treatment everywhere. They hope to
choose an occluder with relatively stable
materials to avoid unnecessary harm to her.

News suddenly attracted the attention of
Liu Jia's parents. Fuwai Hospital of Chinese
Academy of Medical Sciences has completed
the implantation of absorbable occlude used to
treat ventricular septal defect. After consulting
with the cardiologist, they hoped to use this
fully absorbable occluder for their daughter.

The procedure went smoothly by ultrasound-
guided percutaneous interventional technology to implant a fully absorbable occluder without
open heart surgery, radiation, general anesthesia, endotracheal intubation or contrast agent.
The follow up report showed that there was no rejection reaction at all, her heart function went
back to normal.
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Reconstruction
—a completely “reborn” single ventricle heart

3 BJLIRIRIRIS 288
32 Frustrated treatment experience

m A 9-year old boy with complicated congenital heart disease
® Three palliative surgeries in vain

m After the third inappropriate surgery, the boy’s life is in danger
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332 Taking the challenge or not: a big question

® Fuwai takes the challenge
Sympathy for this family in despair and poverty
A decision to give the boy a chance for radical
operation, although late
Individualized, multidisciplinary strategy

m Extremely hard operation
A luxurious surgery team i
The surgical difficulty is unprecedented -~ 8, o
20-hour operation for conglutination and =
restoration of normal anatomical structure
Three days of ECMO support

successful delayed chest closure {
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i RBILERRREGIRE
%t Reembark on healthy life voyage

® Discharged after 28 days

m Excersize and go to school like healthy children according to
CPX results

B Six months later, Haoyu has his tenth birthday, the first healthy
and happy birthday!
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$: Doctors’ benevolent heart for this feat

m A rare case with rare reports

® Three difficult operations combined together

m A successful example of anatomic correction
Single ventricle sm==) double ventricle;
pathological state *=*==) physiological state;

limited life time *=*==) nearly normal life of good quality
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PA Banding: treatment of pediatric left heart failure

ATk IR gEFE AR
BT ORI
PA BANDING TO TREAT
HEART FAILURE

LV-
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B =ARES ‘LVA
A=K PA BANDING SEPTUM LEFTWARDJ = fﬁfEﬂZw
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The minimally invasive PA banding can help increase right ventricular pressure, to move the ventricular
septum left-ward, and change the morphology of left ventricle, and finally improve the quality of life of
pediatric patients with heart failure and large left ventricle.

eI EF AT LUBIIIBINAZERESD, EEEREE, NELERS, RENELET KO
H=IBEILEERE.




15
&
ES
g
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cases of PA Banding for the treatment of

pediatric heart failure.

Patient 1, female, 8 months old, was diagnosed with Left ventricular noncompaction

(LVNC) by TTE, combined with ASD and VSD. LVEF: 44%, LVEDd: 33mm,
LVEDv: 44ml. Pulmonary artery banding was performed to improve her left ventricular
function, and the septal defects were sutured at the same time. Anti-heart failure drugs
were given postoperatively. The results of outpatient follow-up after 6 months showed
that the thickness and movement of her left ventricle were satisfactory, LVEF: 58%,
LVEDd: 30mm, LVEDv: 35ml.

BEH1, &, 8BX, \RNRUHEBFRZHAEENENXAE, aHBER. ER.
LVEF: 44%, LVEDd: 33mm, LVEDv: 44ml, £H\ITIE, HEJLITHEIRKIA
TR, UELOEINRE, BBREABER. REEFHOREYET. 61TBiEE
WERETR, BILLEEBEEILER, Ea)RYF, LVEF: 58%, LVEDd: 30mm,
LVEDv: 35ml,

Patient 2, male, 4 months old, was diagnosed with LVNC with left ventricular
enlargement and coarctation of the aorta by TTE, and the anti-heart failure drug
treatment was ineffective, LVEF: 15%, LVEDd: 41mm, LVEDv: 74ml. Anti-heart failure
drugs were given after pulmonary artery banding and end-to-end anastomosis of aortic
coarctation. The results of outpatient follow-up after 4 months showed that, LVEF:
57%, LVEDd: 30mm, and LVEDv: 35ml.

BE2, B, 4BX, \REHEFRZWAEENENWAESHEET K. EEE,
OREYaTT 3. LVEF: 15%, LVEDd: 41mm, LVEDv: 74ml. ZEBAY
1€, AR UTIEIRKIA AR EahbaE =t IRiminI SR . RELFIVORZYIEST .
4INBEERERER, £JLLVEF: 57%, LVEDd: 30mm, LVEDv: 35ml,
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The use of minimally invasive techniques in congenital
heart surgery

With the development of cardiac surgery techniques, more and more new minimally invasive techniques
can be used to treat congenital heart disease in children. Under the premise of ensuring the safety of
children's surgery, the trauma is minimized to help children recover physically and psychologically.

Common minimally invasive incisions:

B Right axillary incision: hidden and beautiful, postoperative recovery is fast, and the integrity of
the sternum is maintained.

B Small incision in the lower sternum: the indications for surgery are wider; it is more
aesthetically pleasing, and you can normally wear young clothes; partially preserve the integrity
of the sternum.

For experienced pediatric cardiac surgeons, there was no significant difference in surgical success
between right axillary minimally invasive incisions and median incisions

MEEORIMHIARRIRRE, SRS EIS AR LARRAT T R LROSERIE OIS . FERIE
BILFARZZRIBIR T, RARERRVNEIG, BENE/LSE. OER ‘TR KE.

ERaennn:
B AMETNA: REER, NEIRER, RISHEEN.
B WETERMIA: FREMEE; LREM, JUEEFERRRE, BORENBTEM.
MFBEEKAVN VOIRINRIESE, AR NHEYIONFARMNFMEFRIOFATHEES
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FARLE (EHIEPIORIR PRSI ORRIR
During surgery Median sternotomy scar Thoracoscopic scar

7-year-old female patient with congenital mitral insufficiency and severe regurgitation underwent
thoracoscopic mitral valvuloplasty. The whole operation lasted 4 hours, and she recovered
quickly and was discharged from the hospital on the fifth postoperative day.

72 ERIL, BEARECMIATEHERIRR, TR TR RMREAR, F
AREREHANT, EREFARRERE L.

IR

Pre—operation Tumor

ARAHAL
Pre—operation

ARE¥E (4cm)
Minimal incision (4cm)

7-year-old male with right ventricular fibroma in the right ventricular outflow tract was diagnosed
with a left third intercostal minimally invasive incision tumor resection. The postoperative
pathological diagnosis was fibroma, and the tumor was completely removed. He recovered
quickly and was discharged from the hospital on the sixth day.

7ZBERIL, AEFHE, MBUTAERLE, SXMERTANSE=EMEIIAM
UG, REHRIRIZEATYE, F T8GR, BEEARRRARRERE L.
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Adult Heart Diseases

I Corheart 6 AR ECEHIRS
Corheart-6 Left Ventricular Assist Devices (LVAD)

The diameter of the Corheart-6 LVAD pump body is 34mm, with the
thickness of 26mm and the weight of about 90g. Corheart-6 LVAD is
small in size and light in weight. Compared with existing products at
home and abroad, its blood pump diameter is reduced by 40%, its
weight is reduced by 60%.

The Corheart-6 LVAD is applicable to a wider population.
Corheart-6 LVAD is the world‘s smallest and lightest fully magnetic levitation LVAD.

Relevant tests and clinical data implies that Corheart-6 LVAD has excellent performance in infection
prevention and control, patient recovery, complication reduction and blood compatibility. This technology
is at the international leading level.

Corheart 6 EAXAOEHWRANRAER 34 2K, EE
26 2K E247 90 =2, EAFRR/), EERNTR. WHHERS
MEF~GR, EHNMNRERTREN0%, BESFIZ60%, IGRIBGARS
B\, A\BfE, REFALEHKRRI&/N. EERRENEHEEE
OO EHEN RS

HEERUXUARIGREIEE R, Corheart 6 AR OEIEES
BERAXKIE. REASEE. BEKE. FREKFERMFIES
SR FERIEE, STFERMSEKF




Mr. Wang, 48 years old, had suffered from DCM for 12 years. In the past five
months, his heart failure had gradually worsened, causing chest tightness, shortness
of breath, nausea and anorexia. Because of this, he was hospitalized repeatedly.
Preoperative ultrasound showed that LV was 83mm and LVEF was only 19%. He
had to rely on IABP and vasoactive drugs to maintain circulatory stability before
surgery.

In the beginning of 2022, Fuwai Hospital successfully implanted Corheart-6 LVAD
for him. He was the first clinical trial enrolled patient in China. The operation was
successful, and the patient was discharged smoothly after 1 month of recovery. At
the time of discharge, Mr. Wang was able to walk home, with significantly improved
symptoms of heart failure.

FBEESRE (KE) , 482, BEY KEOIEI12EFT . IEEMH, BEORE
BrNE, OF5ETIEIR. SE. #50mE, FRLREER. RBEFER, &
ELV 83mm,LVEF RE19% . ReIEEFTEIKEIABPR MEEIELMLESFER
202254, BINERAEEINFIEANCorheart 6 MAREOERERS, ZEE
AENEfIERNIENEEE . FAIRINF, ELRERELIIBNRE, IRF L
. HiIBEELIULTER, ORERBENE.
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Comprehensive Aortic Valve Repairment Surgery for
Bicuspid Aortic Valve Regurgitation

The patients with bicuspid aortic valve regurgitation are generally young. Traditional treatment strategy

was mechanical aortic valve replacement. Life-time warfarin was required after mechanical valve

replacement, which increased the risks of bleeding and thrombosis. The comprehensive aortic valve

repairment surgery retains the autogenous aortic valve, avoids the risks of bleeding, and improves long-

term survival and quality of life.

Fuwai Hospital launched the comprehensive aortic valve repairment strategy in 2017. Currently, we have

established the precision repairment strategy based on the repair-oriented classification system, for the

repairment of aortic valve annulus, leaflet and aortic sinus, to achieve long-term effectiveness. In 2021,

we have performed aortic valve repairment for 31 patients.

et e VL TS
EREE, HENATSEEM
WSS, XEEEAEEE
RACEH, EIGE MM RS .
TS A EERARBES
BXRE, B T MAIMASFERAE,
EENEERENEEERAITHE
Tz,
EHNERE2017ERR TR
MRS ERNE, AR TRT
SRBEST, BIWR. WHRE
RTINS RS SRS, RIE
TIEEMERITEINR . 20214
SRS EF A,

EMBRM IS HX AT

Bicuspid Aortic Valve Regurgitation

S (=45mm) S|EREA I (FA45mm)
With dilation of aortic sinus Without dilation of aortic sinus

4 /7

() )

{RE RPN BIREBIRAR ZilMeERBRRES
( David Procedure ) Aortic valve repairment

NII):II':IGIT Aortic Annuloplasty

with leaflet repairment




One 14 years old boy with cardiac murmur developed symptoms of heart failure
2 years ago. Recently, the echocardiography reported bicuspid aortic valve
regurgitation, with aortic root aneurysm and aortic left ventricular tunnel (ALVT).
The left ventricle was dilated (LVEDd=73mm). We performed David |, aortic
valve repairment and ALVT repairment procedure, to restore normal aortic root
morphology and aortic valve function. After the procedure, the LVEDd decreased
significantly.

—(MATHSEZENAIOHRRS, ERFHIWOR, HbuBEikEE ik
MRz, EBMRRERE, SHEMKREYE. EallkA=EE, FZeLWNA
OET K (EOEFKRZ73mm ) o BiIDavid+ERPSMES + TPk A= BEE
EFAR, BEEIESTS . EBRMINEKREESR, =PRI
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B £SE"RiBEAAR (Mitralclip)
Mitraclip

Mitraclip is the only approved mini-invasive
mitral valve repairment instrument which comes
into market. Without open heart surgery and
establishment of cardio-pulmonary bypass, doctors
can make one tiny incision at the groin and the
femoral vein, to insert guidewire and place the little
Mitraclip to the leaflet to repair the valve. Fuwai
Hospital performed the first Mitraclip procedure in
China since it came into market.

The structure heart disease center of Fuwai

Hospital, Chinese Academy of Medical Sciences

has made continuous innovation in the field of
minimally invasive interventional therapy of heart valves. We not only carried out transcatheter mitral
valve clipping (Mitraclip), but also transcatheter aortic valve replacement(TAVR), transcatheter mitral
valve replacement and transcatheter tricuspid valve replacement. Each year, more than 500 patients
receive minimally invasive cardiac valve interventional therapy. The research on minimally invasive
interventional treatment of mitral valve and tricuspid valve ranks at the international advanced level.

Mltracllpmﬁﬁuﬁﬁi — R EBRZIMEEFEIEN . BEFFEFNRRIMER, EBEX
BREGBEHKEF— N, BTBANSE, BRFXIOE_XIMWREUE, #i7EE. FEEFRES
IEB%%EE;—EEETI\/Ii‘[raclipff':!:'J:FEEEI’\JE1§H¥7Ko

FEEFHFREIIMNERSEE OIBEFL, FORREMEIN N Sus R EelH . MOTETE

SETXMRER (Mitraclip) , BHETESEEMIMIERAR . ESE_XREBRK. 2SE=XRE
BifRE, BFEXOE0022BEEZ OIBREHEIN AT . BEFRGHKT
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Mr. Li had a coronary stent implantation at a local hospital in 2019 after suffering one
episode of acute myocardial infarction. Recently, Mr. Li experienced chest tightness
and shortness of breath after physical exercise, woke up from sleep at night, and had
edema in both lower limbs. He returned to the local hospital, and was diagnosed with
severe mitral insufficiency, refractory hypertension, chronic renal failure, and other
problems. His condition did not improve after a conservative medical treatment, but
turned into severe heart failure rapidly. Doctors recommended him to undergo heart
transplantation procedure. The cost of heart transplantation is quiet expensive, let alone
the difficulty in waiting for a heart donor. Mr. Li felt desperate; his life was almost in a
countdown state.
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Mr Li visited the structure heart center of Fuwai hospital with little hope in July last
year. After completely assessment and examination, the team thoroughly reevaluated
his medical condition and social situation and recommended the minimally invasive
procedure of mitral valve clipping. The clip is delivered to the region of the damaged
cardiac mitral valve via the implanted catheter. By considering patient’s poor renal
function, Dr Pan has successfully clipped the mitral valve by ultrasound-guided
interventional procedure instead of X-ray to avoid the contrast agent and iatrogenic
radiation.

Mr. Li's mitral regurgitation improved dramatically after the Mitraclip procedure. Now,
Mr. Li's heart function has improved significantly, as well as his overall quality of life.

BEFLEHE—NERT “ANKR” BN 2019F =LA RO T St E
BT KENBASZ ZRIEANR, FARIF] . RE61H, L LINENEMIN. 518, &8
REARMSER, (XU EKRd, Z=HRENASER “SH NESLLIT 7! BRI TAE
B, M RIEEXAFAERNHEE A S NE. EESRRESMEHE, &8
FrIaoiFss, MR DINEEAZ . DINEE I 4, BT OB EFEAR,

BT ORBERRERE, SEHHIFRABEEEX, HEZREREHHEAES
MEFMEMERE, FEENEGEMENTAMES, EMHRMEFREKRE, K5
FEEFRZREINER.

FREEIZSFRBENNEENEANERHTRERR, HFBEEFLL7S, IEHE
5, BBEBNATE, REEFMENG AT RS ARMitraclip. Mitraclip
ZEFItR EE——R RN T RIMES eI . BERNBEFMREIMEL, T2
EXRBBRRERIEFF— O, BIBEANSE, BRFEIOREZRBRTNE, #H1T
188, MEEZR BINEREERH T MitraclipERE EHEHNEHIFAR . BF %%
GFHEEMBSINERE, RENE TN R EIESFINER, L13T1e, BEEBUR
FRKEROIABES I SNABARMINGEMA T Mitraclip ZXRiFEER, BETiERHT
e N ERES AL

REZEFLEEZRIBRANARBINAEL AHE, SEGSIBEENE. WESE
FEOBEANEFFE, EERENETRARS.
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Aortic Diseases

B AFEHBSHRERLMLATIENRRERS

Longuette™ stent system for minimally invasive treatment
of aortic arch pathology

Longuette™ is the world's first covered stent system for
“Parallel Graft Technique”, in order to prevent the problem of
endoleak, and is currently undergoing multi-center clinical trial.

Up to now, 21 centers have participated, with 150
cases enrolled, and 144 cases have completed o
ne-year follow-up.

In January, 2021, it was approved to enter the
National Medical Products Administration
(NMPA) special approval procedure for
innovative medical devices.
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In May, 2018, the first-in-human implantation was
completed in China.

In May 2018, when academician Shengshou Hu led an expert team from Fuwai
Hospital to visit the National Cardiovascular Center of Indonesia, two patients with
complex Stanford Type B aortic dissection were admitted to the local hospital. Due
to limited local technology, surgical treatment could not be carried out immediately,
they turned to experts of Fuwai Hospital for help.

Professor Chang Shu joined in the rescue and successfully completed two first-in-
human cases using the Longuette™ stent system.

2018F5 B Elx L MERTOEE. FEEFRZREINERFIKAERERLTH
PARENEEZz OMESOREAE, SitERKIa268#&*Stanford BREE=EXER
BA, BEREER, £nEle, SRR, TRLZSLIEINENET, EREINE
BRERIBREAES.

fFiBuRInfe=a, ERMEREMRANA “Longuette HBBZRER" , K
NI ZRERANMMEN . BiEEARER TR TER SR KB M aTransT VA
PIHFIRo
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C-Skirt™ branch stent system for in-situ fenestration of
aortic arch

C-Skirt™ is the world's first covered stent system for “In-situ Fenestration Technique”. In February,
2022, the first-in-human implantation of C-Skirt™ was completed in China. A multi-center clinical trial are
currently under way.

SERERIN “RIAERAR FRERSI M, 2022628 weEEfAFEREAFRK, B
RIIEEFRZ HOIRRILE .

Ankura™ Plus Futhrough™ CSkirt™
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In February, 2022, the first-in-human implantation was

completed in China.

Acute Stanford B Aortic Dissection

Primary entry tear located in greater curve of aortic arch, involving left subclavian
artery

In order to avoid the potential risks of endoleak and stent displacement, “C-Skirt™

branch stent system” was used to seal the aortic lesion and preserve left subclavian
artery. The operation time and total radiation amount were far lower than the national
average level, the patient recovered well and was discharged after one week.

SttStanford BEXahikEE

WO TFSHBASN, RRAME T8, FSIF=EHM

EMEARATENR. SZZEBNEEENK

ERABEIMIRNN “AEHEBBRRCskirtReE” RMEENKER
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Customized multi-branch stent graft system for thoracic
and abdominal aortic diseases

lllIIMﬂl uI l
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B Customized multi-branch stent graft system for thoraco-abdominal aortic diseases

Il The application of individualized customization and minimally invasive multi-branch reconstruction is

expected to break the technical barrier of imported stent-grafts and reduce the hospitalization cost of
patients

B RIS IR ERBERRIEH Z DR E S .
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In January, 2021, the first-in-human implantation was
completed in China.

A 68-year-old male was found
with a thoraco-abdominal aortic
aneurysm (TAAA, 6¢cm) during
physical examination 2 years ago.
4 months later, he developed chest
and back pain.

CTA indicated a Crawford | TAAA
with maximum diameter of 7cm.

Four-branch stent graft for thoraco-abdominal aortic anueysm was customized with
the help of 3D printing technology.

The main operation time was only 53 minutes, the overall operation time was
90 minutes. The operation time and cost were far lower than traditional surgical
treatment. All visceral arteries were preserved by endovascular technique.

BEE, 68%

2EFRIMERT R TRURE £k (6cm )

A B EINE SRR, SRELRSRFANEXENS
CTAKER: Crawford IZTAAA, BARSZARATem, BEREERERET. 17
& Fapfk. S zhik
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Cardiac Rehabilitation Center

3t RERTEHIMIEARRD
‘i Perioperative Rehabilitation

fERaERIN
Guideline
Recommendations

A AEMOIERE

Importance of
Cardiac Rehabilitation

1R BE Um0
Improve
Cardiopul monary Table 3 Exercise training recommendation specific for different clinical conditions
Endurance
Clinical conditions Established/generally agreed issues Class
(level)
Post cardiac surgery, cgro“nary artery,and  Exercise training can be started early in-hospital 1(8)

Programmes should last 2—4 weeks for in-patient or up to 12 weeks for out-patient settings

Upper-body training can begin when the sternal wound is stable

Exercise training should be individually tailored according to the clinical condition, baseline
exercise capacity, ventricular function, and different valve surgery (after mitral valve
replacement exercise tolerance is much lower than that after aortic valve replacement,
particularly if there is residual pulmonary hypertension)

valve heart surgery"’ ™

EERERERFFARE

Reduce Pulmonary
Complications

O REERTE
Decrease
days in hospital
RSN Zr e LATE(EBRHR B FF 4R

(ERERiEmERt kIR 2—4 @
FHE TS EREIE 12 B

RIS S O EE A
(@EHR 6 AR)
B A EERIEEEN
BRI . BEBENEED . LINAE
IURFERBXHTIAUES

TSR
1(B)

ImARS4
DETBREBBS AT
DA
HEOEMIARE

IEREEBATIRE

Enhance
Physical Function

REEEETRE
Improve
Quality of Life

BiMEREERE
Rehabilitation
Stages

ARIEREH
Preoperative
Education

REIFE

Postoperative
Evaluation

ICURHIERES
ICU Rehabilitation

mE—HIERS
Ward Rehabilitation

HIRESH R
Discharge Education
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BREDEIY AEEE

Physical Weight
Activity Manage—ment

DAEERE
AR ER

Core Components of
Cardiac Rehabilitation
HEVEESTE MmEEE

Psycho-social
manage-ment

Blood Pressure
Manage-ment

RERiE

o (hORIPHIE

o FIRGRIES

o XSS

o IRl ERasit

@ Wound Protection
® Breathing
® Cough

® Respiratory Muscle Trainer

RAfEEREH

Preoperative
Education

% R
Quit Smoking
R ETE

Diabetes
Manage-ment

Rehabilitation Stages

o BESHIgEIRM o DEFLIBEFE

SRS o BRI
° SMEZREHLS o IEHIB R
© BEHIZR o SRR

® Assessment of
Cardiopulmonary Function

e Vital Signs Monitoring

® Cannulation Care . .
® Formulating Exercise

® Limited Patient Position Prescription
® Increasing Exercise
Intensity

® Targeted treatment

ICU BHARE

ICU
Rehabilitation

mE—HIRE

Ward
Rehabilitation

o KEIESIELTS
o [FIRSER KR

* ROHIKR

° EFREN

o DIFES

® Home-based Exercise
Prescription

® Breathing Exercise
® Adequate rest
® Nutrition

e Psychological Consulting

HRIESRR
Discharge
Education




REEEAE. BEE
Enhance patient experience and satisfaction

Ability training and assessment of
physical therapists, more than 3
lectures per week, annual CR, PT
rehabilitation skills and theoretical

knowledge examinations

MEREATIRRIRENEINER, &
FE3RLA LR, FERCR, PT
REKEESEICHIRER

Feedback the
patient's satisfaction
with rehabilitation
through the scale,

RTIEF
Staff Training

\
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Rehabilitation requires adequate
assessment of the condition
to identify major problems and
dysfunctions, and to integrate with

medical care and clinical concepts

BRERTEERSIFIETME, 2N
TEER ., REIES, SEFDEIE
7, IRRIZESRIA—IF

FIFE
Adequate
Evaluation

Formulate targeted
rehabilitation
prescriptions, select
appropriate exercise
methods and

and actively adjust  SEERFEFEE ZE2M FXIME  intensity, and record

the plan to reflect the . . detailed vital signs

target and progress. Satisfaction Safety during exercise
Survey Targeted

¥ Establish preliminary
inspection measures
and rescue measures

FEEHEH RS T, R
Vichal BRSNS ANREE, BRI
Follow-up R SF DR IRS R ST

\_ iz )

BESBRRIREBENRE
AT BYREEEE,
RIRARSE, R
RIS

Reassessment, discovering strengths,
reflecting on weaknesses, listening to
follow-up visits, making rehabilitation
community-based and entering daily
life

BiFl, RW#EE, REBGRE, W
INERERR, EHIEEYR
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One of the hospitals earliest
qualified for online health care in
Beijing (on November 29, 2019)

EE£E65F, PEHERIR
‘EEEREEXMNRINA

HeTis” (OIMER. OIME)
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Top the list of hospitals that
patient and medical staff are
both satisfied with, by the Bureau
of Medical Administration of NHC

202108H17H,
EEEXREHE—ET
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HEXRiZT iR
Model of Online Medical Services

Superior in online healthcare,
with many top rankings in the
healthcare industry.

2019118291, 1t=h
BEHERISEIMIZIT &R

Most influential hospital in CVD
& Cardiac surgery in China
regarding internet influence for 6
consecutive years.

ExPREREENEER,
‘BE. EBARWHE"

The only hospital meeting the
level-4 standard for intelligent
hospital in China

(on August 17, 2021)

Patient satisfaction

at 98.5%

Valid complaints

remain at ()

BERRE,

112 98.5%

BRusFEEs Q

98%
Satisfied

=== — -1
SN

5 points (times)
B 98% 550

4 points (times)

W 0.04% 5%
3 points (times)

W 0.06% 3500
o/ 2 points (times)

W 0.09% >57x)

o 1 points (times)
W 1.8% unsatisfied
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AVIN= k57 APP_LZ RERE. EEE HEE EIR
KIS (RERILE
Official account Official applicaton .. Outpatient Out-of-hospital
on WeChat distribution Same day appointment, satisfaction medical records
implementation Smart triage, assessment authorisation

Online bill payment,
Examination result inquiry,
Health knowledge
popularization,
Rehabilitation self-
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assessment,
Hospital navigation, Health
records
ey ‘e ‘e N
A\ 4 7 7 A4
EZ&ini2 EXReERE. (EREGHE R EREEEZERI N2 FERER.
N e e (EBRFETE (WP ELEE T
81245 BRRISH B ERATL (RS BT
A EHESS
Online Pre-hospital emergency,  Diagnosis and treatment Online simple clinic Instruction,
Consultation, Online examination Related for medical insurance Outpatient payment detail
Follow up application healthcare appointment patient, inquiry,
prescription recommendation Inpatient prepayment/ Physical examination
inquiry, reservation
Discharge progress
inquiry
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Medical insurance off- Drug delivery Midday/ COVID—19 testing Medication
card settlement, evening application, consultation
Medicare Prescription outpatient Smart consultation
appointment chatbot

interoperation,
Self-pay prescription
interoperation
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LR, BFSE. FRL I
(ks HREiE R (EREAHEE
Outpatient payment, In-hospital navigation, WeChat payment,
Examination appointment, Examination self- Inpatient satisfaction
Online file creation, Electronic appointment, assessment
appointment certification, Examination self-
Outpatient prescription, reassignment

Inpatient registration
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Online simple clinic, Appointment registration Electronic visit
Self-admission by QR payment, card, Online patient
code, UnionPay payment, education
Medical records copy Alipay payment
application,
Discharge medication
inquiry

A

A

| oY ~ VoY ~ ~
A\ 4 A\ 4 \ V4 A\ ¥4 7
Si2&h SISRREED 2IEEIRENE FteEEER ﬁ%mfvﬁl‘ﬂi;)
. _ fHREENER HREEITE . XEAE2
ELRFRER TR MBS SMNELAFBIHIE EXELFSHE,
FRIEi2E LR {Ebzep
) . IRITRLY. & EiE2
Follow-up Copying emergency Full access All test Group physical BESIIES
prescription, medical records, reports, examination FEITED
Online qualification Copying self-support Inpatient meal ordering, Foreign resident permit
extension medical records, Cardiovascular disease

Non-remunerated
blood donation
registration

risk assessment,
Pre-consultation medical
records generation

Video consultation,
Follow-up with primary—
care physicians,
Prescription of tests and
hospitalization via graphic
consultation,
Pre—consultation
appointment,
Online referral,
Examination/test report
downloading and print
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By taking advantage of independent research and development,
break through the barriers inside and outside the hospital and
integrate online and offline medical services.

Pre—consultation Consultation After consultation

bax #S %2 #;i2 mE &7 £ =k {REREIE \§ BERMZT
Triage Registration Queue Consultation A Examination & Prescription &F Hospitalization Discharge Health Online
Management Healthcare

Baenis BahZHHETT {RiZMS BN BT {HiRfE. BEITR RECR/SH % FETRIRIGISTT
it EH NRBiIE FARS, HREE % Fialig ERGE HRERIR
FEHEED

Smart Treatment plans Quene In-hospital Examination Electronic Inpatient prepayment, ~ Medical record On-line and off-line
triage  automatic scheduling for navigation appointment admission Inpatient meal ordering, inquire and homogeneous treatment
and notification treatment form for Surgery status inquiry, ~ patient education Online consultation
admission Discharge settlement, Medical insurance settlement
registration  Copying medical records Drug delivery

MSxs5 EET
Calling system Operating systems for physicians Self-service machine

sul-40 - &%

EMEF: 2275 meEsS: 1915 %@ 1455 #%t8i2: 1M75
BEEREZ: 8.85 g a5 715 ilig@dtt: 14% wEE: 95.3%
Registered users: 2,270,000 Appointment registration: 1,190,000 Online payment: 1,450,000 Online triage: 1,170,000
Online consultation: 88,000 Online prescription: 71,000 Account for total offline Patient satisfaction: 95.3%

clinic volume: 14%
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Multi-modal (text, voice, photo, etc)
facilitate physician—patient
communication.
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Adding extra information to
facilitate the treatment
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Online treatment with a cell phone anytime
and anywhere.
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Al-assisted management of medical
records, such as auto—generation of
record content.
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Coming soon...
Ordering examination prescription
Ordering hospitalization
Inter—physicians referral
Off-line consultation appointment
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Online Consultation
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Integrate both online and offline data into cell phones to fully
support physicians' diagnosis and treatment.

ExisERERmsrEaRrs 20937 A%
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Physicians have used online health care query

services for 20937 times
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BERTIMEIN AR+ EERSIC
Healthcare

personal clinical record
authorisation data fusion among
Fuwai and other

healthcare
organizations

IS

EEFHNimE
Physician-end
browse via mobile
devices
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Specialists

Xiaodong Zhu, MD KEEFRHIE
Academician of Chinese Academy of Engineering FE TRkt
Senior Consultant Expert of Fuwai Hospital, FEEZRZREINER R R ESR

Chinese Academy of Medical Sciences

Shengshou Hu, MD, FACC A EFHIE

Academician of Chinese Academy of Engineering FETIERRELT

Director of National Center for Cardiovascular Diseases EzxCOMERROETE
President of Fuwai Hospital, Chinese Academy of Medical hEESR SIS E SN ERERR
Sciences OIS ERE A= E

Director of State Key Laboratory of Cardiovascular Disease
Director of National Clinical Research Center for
Cardiovascular Disease

OMEFEFERIGREZHRFTHOEE

Zhe Zheng, MD MEHE

Secretary of the Party Committee, Deputy Director of ExONERFORERIC. 8IFE
National Center for Cardiovascular Diseases hEEZRZREIERFERIC. FfRK
Secretary of the Party Committee, Deputy President of O EERERIGFREZHS R OBIEE

Fuwai Hospital, Chinese Academy of Medical Sciences
Deputy Director of National Clinical Research Center
for Cardiovascular Disease

Hansong Sun, Director, Cardiovascular Surgery Committee
Deputy Directors: Wei Feng, Shuiyun Wang, Xin Wang, Fei Xu
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Shuiyun Wang, Director, Center of Cardiac Surgery for Adults
Deputy Directors: Hansong Sun, Yunhu Song, Wei Feng, Sheng Liu, Xiangiang Wang
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Hansong Sun, Director, Ward 1
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: Yunhu Song, Director, Ward 2
e Xin Wang, Deputy Director, Ward 2
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Sheng Liu, Director, Ward 3
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: Xiangiang Wang, Director, Ward 5
""""" Jiangping Song, Deputy Director, Ward 5
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: Wei Feng, Director, Ward 6
e Shiwei Pan, Deputy Director, Ward 6
: TYRKEME : R BIEE : Bt

: Shuiyun Wang, Director, Ward 7
feas Yan Yang, Deputy Director, Ward 7
: tRXEE : Tk=m BIEE : 7

Jie Huang, Director, Center of Heart Failure and Heart Transplantation
UDNRIBFIBERXEE : &5

Shoujun Li, Director, Center of Cardiac Surgery for Children

- Deputy Directors: Jun Yan, Xu Wang, Zhongdong Hua
INWIMEIRILESE | FF BIEE . B%F. FE. PR

5 Shoujun Li, Director, Ward 1
""""" Keming Yang, Deputy Director, Ward 1
: —mXEE : FTTFE BEIEE : A

Jun Yan, Director, Ward 2
mXEE AFE

Zhongdong Hua, Director, Ward 3
=RXEE : R

Xu Wang, Director, Pediatric Surgical Intensive Care Unit

o NS REAE : E18

: Xu Wang, Director, Pediatric Department
R Min Zeng, Deputy Director, Pediatric Department
JURIERE - £ BIEE : B8

Chang Shu, Director, Center of Aortic and Vascular Surgery

=) Deputy Directors: Cuntao Yu, Xiongjing Jiang
MEIROEE : £F47 BIEE . TEE. BifER

Xiongjing Jiang, Director, Ward 1
—RXEE : BiER

: Chang Shu, Director, Ward 2
~~~~~~~~~ Xiangyang Qian, Deputy Director, Ward 2
= TWXEE : fFp BIEE : Al

5 Cuntao Yu, Director, Ward 3
R Xiaogang Sun, Deputy Director, Ward 3
=RXER: FEE EIEE : FEN

Xiangbin Pan, Director, Center of Structural Heart Diseases
Deputy Directors: Yongjian Wu, Yongquan Xie, Gejun Zhang, Jie Zhao
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: Gejun Zhang, Director, Ward 1
o] Jie Zhao, Deputy Director, Ward 1
: —mXEE  KE  BIFEE &R

: Liging Wang, Director, Ward 2
e Xinjin Luo, Xiaopeng Hu, Deputy Director, Ward 2
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Xiangbin Pan, Director, Ward 3
=mXEE B

Haitao Zhang, Director, Center of Surgical Intensive Care Unit

- Deputy Directors: Ping Liu, Zujun Chen, Juan Du, Yanbo Zhang
REWREFLEE : KigE BIEE : XU, BREE. I8, KidE

Haitao Zhang, Director, Adult Surgical Intensive Care Unit 1
Zujun Chen, Juan Du, Deputy Director, Adult Surgical Intensive Care Unit 1
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: Ping Liu, Director, Adult Surgical Intensive Care Unit 2
R Yanbo Zhang, Deputy Director, Adult Surgical Intensive Care Unit 2
RAMEMREE"XE(E : XIF BIFTE : 5kidF

Fuxia Yan, Director, Center of Anesthesia
Deputy Directors: Su Yuan, Jia Shi, Fujian Duan
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Bingyang Ji, Director, Center of Perfusion
Deputy Directors: Jinping Liu
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Bingyang Ji, Director, Department of Adult Perfusion
B AFIMBIRRIELE © FikiF

Jinping Liu, Director, Department of Pediatric Perfusion
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Xue Feng, Deputy Director (Presiding), Cardiac Rehabilitation Center
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Xin Wang, Director, Center of Animal Experiment.
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History

In 1956, the predecessor of Fuwai
Hospital, the Chest Hospital of
the Chinese People’s Liberation
Army (PLA), was founded in the
Heishanhu area of Beijing.

19565, ERRIRIBFEAR

In 1962, Fuwai Hospital was designated
as an Institute for Cardiovascular
Diseases, identifying it as a hospital

In 2004, the Cardiovascular Disease
Prevention, Treatment and Research
Center affiliated to the Ministry of Health
was established, marking the official
recognition of our hospital as a national
institution specializing in cardiovascular
disease and integrating medical care,
scientific research, medical education,
and disease prevention.

20044 , BAFOMERD
AR FIORKIL | RSB
KEr. B BF. A
HNExRFOMERERER.

NIRRT T RRLLE RS,

specializing in cardiovascular diseases
that integrates both patient care and
medical research.

19625 |, EfeFeifOEME
RREIRHFRET |, TR —R
RO MERER ER.

1962

1994

1958

In 1994, Fuwai Hospital Affiliated
to the Chinese Academy of Medical
Sciences was renamed Fuwai
Cardiovascular Hospital, Chinese
Academy of Medical Sciences.

19944 , FEEFHFRE
MEREGNHFEEFRFRR
MO EHER.

In 1958, responsibility for the Chest Hospital of
Chinese PLA was transferred to the local government.
The hospital was subsequently relocated to
Fuchengmenwai Street, became affiliated with the
Chinese Academy of Medical Sciences, and was
renamed Fuchengmenwai Hospital Affiliated to the
Chinese Academy of Medical Sciences, or Fuwai
Hospital for short.

19585 , PEARERERM ERBR
w75 EEEMS , HEFEEFRER
TR "PEEFMEREMR IIMER" | &
R EBHMERE" .




In 2011, the State Key Laboratory In 2014, Fuwai Cardiovascular Hospital, Chinese

of Cardiovascular Diseases joined Academy of Medical Sciences was renamed Fuwai
Fuwai Hospital. Hospital, Chinese Academy of Medical Sciences,

20114 , HINERFEZRE National Center for Cardiovascular Disease. The
ASCIS e P B ANERT. hospital began operating under the dual integrated

operation model, which is based on the “two

independent legal persons, one administration

s system.”

et 201445 , FEEFRIFREIMOMERER
BEATEEFRIFREIINER. ExROMERT
L, FEEFRIFREINERETUHN "R
EAN BB A A0E TR,

B 2£ B R B SCH

2011 2014

® ® ® ®

2013 2015

In 2013, the Xishan scientific research
base was fully launched.

NN ST 2013%F , BHMNERALLRHE
»rmwn/1aa|ijﬂxixr§a‘r1‘z§f;s;uu1zw'r oS ERF.

PRI I BRI A 2 DL 252
R FAIEL FALE IR

In 2015, the new medical building
opened, integrating the clinic, emergency,
and surgical systems to efficiently serve

In 2013, the National Clinical Research an even greater number of patients. The

Center for Cardiovascular Diseases center has become the world's largest

joined Fuwai Hospital. cardiovascular center as well as a national

L S 20134 , ExRO M S EFIGR cardiovascular center for treatment,

SIS L RS E P S AN E, prevention, and medical research and
education.
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20155 , EXNERATENNEZ. =
2. fHR. FAFI—HRGEAE, B
BIEAAHE ERARIOMERRRZSIA
OFIEEEETT. R, FRBOAIAA 1BFFT—
FHEREEFARSHEHO.

3



S L

Acknowledgements

HEEMESE—FPIFESHHTH, BEMEENERIINRRNEITSHARINXE!

In 2021, 159 doctors from domestic centers completed training programs in our surgical departments. We
express our sincere appreciation for their hard work and dedication as well as the support of our colleagues

and friends.

BiER FIMNHARER

K 3 M) lEarmsEm PO ER
=iZE  SRmmUER

B REFHETNERR

R & BErmPOER

=W It ARER

TRHRERE RS SEm S — &Rk

F = ENAKFE—ER

=27 FEBRIM A R ER

pdE:Er) HERARER

[Shve SER R RO ERE
KEZ HMNENKZHEER

B % ZHMARER

FEE SER KT RO ERE
At PFRARER

Lz SERIS RO ER

Rt = B ImHER

BB E M ETER

F aq BHEDERE—EZFL
/= BHEDERE—EFH0
SR R HRIFER

F B ELLHEARER

B RiIImE—ARER
E=TTf)d ZHBOMNEER

S0 gBEANER

Sl TtEARER

ES ! HFEHPRLER

FRE SEERHAMXARER
. WINHE—ARER
BARE MMEE—ARER

F #% THENKFE—WEER
HiEE BEEFRE—IEER
IR =] FErmOER

[ i<} THENKFE—WEER
XUFILL FBINHE-ARER
NXIEERE BEHENAFHRIER

S FEAREREFEBRX D ER
TRIBF] ELZKFHEER

FikIE EBEHER

& 16 It ARER

HINE HINERIKZMEERR

K ER EBBRERAFEMEER
X)i&E REMARER

r = REmHEFABF O ER
FEE ARTE—ARER

JE L)z mEmARER

EEE MIBARER

XEE IEEESE=ARER

= Z M Om O ER

X & KEREK(ER) BRI ER
HEE WEAEFEER (553)
ZBBRIE STHtERKFE=ERR

K BB AREERKZHEER

14

HRBX
F B
® 1E
FiBm
ES
2 R
B’ iE
S
B’EiE
SR
KoK
SREEN
BT
RBF
R
KRB
SKHE4E
E2urit]
E
=Bl
EEE
ES::3
FNERTE
BE=
pUNE=
BER
BER
D
BIFER
RERK
f2d=En
RIEF
5 %
pUN-
FF
FRAEIT
R
2]
IR
BRE
AR
£
A=
KB
itk
5 R
einava
RIMB
R - BN
R R
ERETT
B B
EELE

HREARER

RN OER
AREERKZHEER
REDE_FOER
TEERAZDR
ERIMA IO ERT

B ER
HALERRZ B ER
LERERFEFRNE L) L EEFTO
iy OmfOER
ZRBARER
KEDENXARER
TEEEEERKARER
PUImARER
TAEARER

L HERIRB ER 2 ER
ENEZREHEER
AEHEAARER
BRAFMEER
BHMedbMmERER
WAERAZE—ER
BHHARER
REEARER
FEEZFRZRICRDER
PEEFRZERICRIDER
KEFEFBEZPD
ZTEETER

HIER

XZRER
AREREAZHEER
KEBRARER
HRER O E R
RiEDHHOER
N—ILEER

IREEER (BEAFE-EER)
WFAE ARER
BREERKZWESE _ER
PEEFRZREINERRYIER
BUTE—ARER
ZRBEANARER
PREBEE B sE — BB ERT
MRENAZE_MEER
BEERKXZWBNIER
BHHEEARER

B LRHARFAM R LEER
PEEFRZREINERRYIER
REEARER
FEEARER
HBERAZE—WEER
BEERAZBE—ER
IIamE-ARER
BrEaARER
HERHE—ARER

T g
WL
B
Sl
KR
EEE
RiRF
Fok&E
EFekep
* =
XFELL
F ¥
e
&5MEF
Tl
sy
E
S ES
el
E=RE
E 0/
SKBEK
U RRRR
H5EAR
il
MR
(EE=
B AR
& =
B EZ
2 &
FAM
m e
Bz
iEE
XUZRiEB
T
sHIE

20214, ERH159BEINIRFITR T ERINERIMIRFRIHEIRE, FELL, BSATE—

HELHARER
EHREDER
MEhH O ARER
FrmE—ARER
IImROER
BEEARER

B ERER
R A Z BB ER
BSMEdG MERER
BEMNERKXZWEE—ER
FEEFRZREINERRYIER
EEMRBER
ANHhEER

I A RER
& A RER
BNHE_—ER
HEIEHARER
TrEEARER
REBAHBERAFO
BRMAEBEREPD
ZEHHOER
EEHROER
EHIXFIER

PR AE IR EX IR IER
LZHERKZEEER
SMEREBRAHBERAFO
AP EIAFMERE
PEb AL LEFOER
BRMEMNARER
BRERTIAR ) LE I ERT
PEb AL LEFOER
MmemROER
HIBEHE - ARER
RNKZ B LEm ER
BHIARFE—MEER
AREDHE—ER
EHE—ARER
RUSEEBNFTAEEESSER
WEXREFEER (55)
TAEARER
BEERAZEE—ER
EEHIHER
AREERAZMEER
FURZINLELZER
BSMEdG MERER
BEIXZWEOMmERER
BEIIRZWECMmERER
FTEZRHEER
ASREERAZHEER
REERAZIBE _ER
IEA T O ER
~EEBIMOMERER
FRHREARER



CARDIOVASCULAR SURGERY

OUTCOMES 202 |

ADDRESS: 167 BEILISHI ROAD,
XICHENG DISTRICT, BEIJING, P.R.CHINA
POST CODE: 100037

EfEMisy: WWW.FUWAI.COM

ERritbht: JtFEARHXICILLIE167S

HB4E: 100037

TEL: 86-10 88398866 68314466

FAX: 86-10 68313012





