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Background

    An increasing number of patients with congenital 
heart disease are surviving to adulthood. 
Consensus guidelines and expert opinion 
suggest that noncardiac surgery is a high-risk 
event, but few data describe perioperative 
outcomes in this population.



Methods

By using the Nationwide Inpatient Sample database •
(years 2002 through 2009), the authors compared 
patients with adult congenital heart disease (ACHD) who 
underwent noncardiac surgery with a non-ACHD 
comparison cohort matched on age, sex, race, year, 
elective or urgent or emergency procedure, van 
Walraven comborbidity score, and primary procedure 
code. 
Mortality and morbidity were compared between the two •
cohorts.

 



Results

ACHD patients represent 0.11% of admissions •
involving noncardiac surgery, which is consistent 
with previous estimates that 0.1% of all NIS 
admissions represent ACHD patients.This 
proportion increased steadily over the study 
period, from 0.07% in 2002 to 0.18% in 2009 (fig. 
1), which represents a significantly increasing 
trend over time (P< 0.001).



ACHD患者行非心脏手术者占总录入者的比例
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Noncardiac surgery admissions represent 8.4% •
of admissions for ACHD patients. This fraction 
also increased steadily over the study period 
from 7.2% in 2002 to 9.4% in 2009 (fig.  2), 
which represents a significantly increasing trend 
over time (P< 0.001). 



A study cohort consisting of 10,004 ACHD patients was •
compared with a matched comparison cohort of 37,581 
patients. Inpatient mortality was greater in the ACHD 
cohort (407 of 10,004 [4.1%] vs.1,355 of 37,581 
[3.6%]）.

The composite endpoint of perioperative morbidity was •
also more commonly observed in the ACHD cohort 
(2,145 of 10.004 [21.4%] vs.6,003 of 37,581 [16.0%]; P< 
0.001).
 ACHD patients comprised an increasing proportion of all •
noncardiac surgical admissions over the study period 
(Pvalue for trend is <0.001), and noncardiac surgery 
represented an increasing proportion of all ACHD 
admissions (Pvalue for trend is <0.001).



实验组与对照组结果比较
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Table 2 shows outcomes for the ACHD cohort and •
comparison cohort. 
Mortality was greater in the ACHD cohort ( P= 0.031), as •
was the composite endpoint for perioperative morbidity ( 
P< 0.001). 
Acute renal failure, pneumonia, respiratory failure, deep •
venous thrombosis or pulmonary embolism, stroke, 
myocardial infarction, and cardiac arrest was significantly 
more common in the ACHD cohort (P< 0.001). 
In addition, length of stay and total hospital charges were •
greater in the ACHD cohort. 



研究结果
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Table 3 shows mortality rate by congenital cardiac lesion •
within the ACHD cohort. Complex lesions were 
associated with the highest mortality rate (7.3%)

ACHD组各种先天性的心脏缺陷的发病率•



Conditional multivariate analysis revealed independent •
predictors of mortality to include age, female sex, 
nonwhite race, nonelective surgery status, surgical 
service, payer, large hospital size, teaching hospital, van 
Walraven comorbidity score, and presence of ACHD 
(table 4). No two or three way interactions were retained 
in the final model. 



多变量回归分析



ACHD组发生机体损害及死亡率
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Discussion

The principal finding of this study is that ACHD patients undergoing •
major noncardiac surgery experienced greater in-hospital mortality 
compared with a well-matched comparison cohort. ACHD was an 
independent predictor of increased perioperative mortality in both 
univariate and multivariate analyses.
Perioperative morbidity, length of stay, and hospital charges were •
also greater in the ACHD cohort.
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   “This article will be of significant value 
to anesthesiologists, cardiologists, and 
surgeons who do not routinely take 
care of these patients.”



Cardiologists and anesthesiologists with specific expertise in ACHD •
should evaluate these patients before any final decision to proceed 
or not with the surgery.
If the surgery is an emergency, and if there is no anesthesiologist or •
cardiologist experienced with ACHD available, it is of major 
importance to consider some key elements regarding the 
management of these patients.
The most common long-term complications of AChD are classified •
into cardiac and noncardiac complications, and the 
anesthesiologist should remember that AChD must always be 
considered as a systemic disease. 



Practically speaking, there are three main informations to •
take into account when managing ACHD patients for 
noncardiac surgery such as: 
(1) the timing of the surgery;(scheduled vs.urgent or •
emergent surgery), 

     手术时机
(2) the center where the surgery is performed and the •
expertise available,

     提供手术的机构
(3) the pathology.  •

     病理学

 



POINTS：

心内科医生和麻醉医生必须在评估这样的病人能否做手术•
前做一些特殊的准备工作（比如相关的专业知识）；
如果这是一个急诊，而我们的内科以及麻醉医生都没有相•
关的经验，此时，我们至少应该列出一些管理此类病人的
处理要点。
ACHD 病人长期的病理生理会伴发一些并发症，这些并发•
症应当按照心脏、非心脏并发症区分；麻醉医生应当时刻
牢记：先心病是一个系统性的疾病。



The success of anesthesiology as a specialty in the future will •
depend on our involvement in perioperative medicine and on our 
ability to improve patient safety in the perioperative period. The 
subgroup of ACHD patients undergoing noncardiac surgery 
exemplifies this challenge, which is also a unique opportunity for our 
specialty. Improvement in these patients’ outcome will only be 
achievable through a team-based approach.
Anytime such a patient presents for noncardiac surgery, the primary •
anesthesiologist should initiate a multidisciplinary discussion 
including surgeons, primary care physicians, cardiologists, and 
cardiac anesthesiologists.



总结

1、ACHD患者在进行非心脏手术时围术期的死亡率�

以及相关疾病的发病率均高于正常患者；

2、在面对ACHD患者时，我们应该具备相关的基础�

理论知识，对所患疾病及相关并发症充分了解；

3、麻醉医生应在术前跟外科医生、病人（或者看�

护者）、心内科医生以及相关有经验者进行充分

沟通，最后确立麻醉方案；

4、不要忘了团队的力量！We Are A Team!�
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