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摘  要 

加速康复外科(enhanced recovery after surgery, ERAS)是丹麦的Kehlet教授在上世纪九十年代提出，

2001年由费伦等研究小组最开始使用ERAS一词，其概念在许多外科学科中不断发展，ERAS路径包括术

前、术中、术后三个重要组成部分，ERAS以循证医学为基础，寻找促进患者术后快速恢复的护理路径，

采用ERAS可降低并发症发生率，缩短住院时间，降低了总体护理成本。本综述通过总结关于采用ERAS
路径的研究，通过对于现存的预防以及治疗手段进行总结，并对未来进行展望。 
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Abstract 
Enhanced recovery after surgery (ERAS) was proposed by Professor Kehlet in Denmark in the 
1990s. The term “ERAS” was first used by Phelan and other research groups in 2001. The concept 
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of ERAS has been continuously developed in many surgical disciplines. ERAS path includes three 
important components before, during and after surgery. Based on evidence-based medicine, ERAS 
seeks nursing paths that promote patients’ rapid recovery after surgery. Adopting ERAS can re-
duce the incidence of complications, shorten the length of hospital stay and reduce the overall cost 
of nursing. This review summarizes studies on the adoption of ERAS pathway, summarizes exist-
ing prevention and treatment options, and looks into the future. 
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1. 背景及应用现状 

ERAS 是加速康复外科的缩写，即加速康复外科(enhanced recovery after surgery, ERAS)，是丹麦的

Kehlet 教授在上世纪九十年代提出，2001 年由费伦等研究小组最开始使用 ERAS 一词，并成立了 ERAS
研究小组[1]。Kehlet 理论认为，通过减少机体的代谢压力、液体过载和胰岛素抵抗来缩短住院时间[2]。
ERAS 研究小组的 ERAS 协议不断优化和完善，主要是通过整合各种有益于快速康复的方式方法来组合

成最佳的围手术期护理路径，以便于为患者的外科治疗的整个过程提供最佳的护理方案，包括：减少活

动、胃肠减压和术后缓慢恢复正常饮食等[1] [3] [4]。一般来说，这些路径方案，都是由不同研究者在不

同的研究中，分别验证过这种护理方法的有效性，ERAS 研究小组通过对这些不同的护理方式方法进行

整合综述，转换成 ERAS 路径中的方案，包含 20 多种项目，涵盖手术前的护理方案、手术中的护理方案

以及手术术后的护理方案[1] [5] [6]。2010 年开始在世界各地纷纷成立了 ERAS 协会，他们主要由立一个

由区域或者国家专家中心组成的国际网络，以便于促进 ERAS 协议的使用[2] [6]。据文献检索发现越来越

多的研究都在不断地补充 ERAS，并且证实了 ERAS 路径的收益，研究表明 ERAS 在结肠直肠、胃、胰

腺等腹部外科手术以及非胃肠外科手术都是有益的[3] [6] [7]。ERAS 发展到现在其路径内容包含范围更

广，涉及面更广，不同科室以及不同手术其应用效果均不同，甚至不同医疗环境应用效果也不同。 

2. ERAS 在手术的应用 

术前宣教是进行手术前很重要的心理干预措施，手术是具有创伤性的操作，对于大多数患者都会产

生焦虑以及害怕心理，特别是术前术后发生很明显的破坏性的手术，一项关于膀胱根治术后患者心理状

态的研究表明大多数患者在最初的住院期间没有进行术前的宣教，当他们从手术后恢复时，焦虑以及抑

郁情况明显重，对身体形象和性功能、造口周围疼痛以及造口器械的困惑是普遍存在的，生活习惯的改

变可能会让他们不知所措[8] [9] [10]。很多研究已经揭示了术前宣教对即将进行外科手术患者的好处，如

减轻焦虑、增加医患之间的信任度，增加患者和家属对手术过程的满意度等，制定一个有效的、能够及

时完成的正式的术前宣教方式这一点很重要[11]。 
据统计结肠直肠手术术后手术部位感染的发生率为 9%~26% [12]。对于术前肠准备的使用，无论是

单独机械肠准备，单独口服抗生素肠准备，仍然存在争议。一项随机对照试验中，术前肠道准备与吻合

口漏、腹内脓肿和腹膜炎等并发症发生率显著升高相关[13]。尽管 ERAS 指南一般建议在选择性结直肠
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手术中不进行常规的肠道准备，会产成并发症如脱水和长时间的肠梗阻，但术前肠道准备对于腹腔镜手

术的患者的仍存在争议，如多项研究表明术前护理包括单独机械肠准备和口服抗生素，能降低微创手术

部位感染和术后败血症的发生率，减少手术部位感染可节省成本，减少再入院率[12] [14] [15] [16]。 
体温管理主要是预防术中低体温，术中低体温可引起手术部位感染和心血管事件等多种并发症。在

麻醉过程中，温度是常规调节的，ERAS 方案提出主要是通过使用外部加热装置包括暖风机等。最近研

究发现，口服氨基酸摄入和静脉注射氨基酸或果糖，也防止在全身和区域麻醉术中的术中低体温，饮食(营
养)诱导的产热被认为有助于防止术中体温过低[17] [18] [19]。 

手术完成后患者最先出现的并发症就是疼痛，也是患者焦虑，惧怕手术的原因之一。过去的研究者

普遍认为，疼痛会在改善预后之后得到有效缓解。然而，在过去的 40 年里，大量围手术期镇痛研究的结

果仍不能取得满意效果[20] [21]，ERAS 已经把疼痛和镇痛作为一个加速术后康复的管理因素，术后疼痛

管理是快速康复的必要条件，将镇痛在具体操作的基础上整合到完全实施的 ERAS 计划中[21] [22]。ERAS
项目大幅减少围手术期阿片类药物的使用，通过规定患者的疼痛预期和规范术后阿片类药物处方，潜在

地减少术后短期和长期使用阿片类药物的重大问题[23]。对于开腹患者推荐使用病人自控镇痛(PCA)，它

是一种经医护人员根据病人疼痛程度和身体情况，预先设置镇痛药物的剂量，再交由病人“自我管理”

的一种疼痛处理技术。国内一项研究通过对 90 例妇科腹腔镜手术患者，分别接受常规镇痛治疗(常规组)
或基于 ERAS 的 PCEA 治疗(ERAS 组)，PCEA 治疗组的患者 PCEA 的护理满意度(97.78%)高于常规镇痛

管理(82.22%) [24]。对于一些胃肠功能不全以及出现并发症的患者可采用不同方案联合镇痛，如连续中胸

段 PCEA 联合非甾体抗炎药等，以确保有效镇痛以及胃肠道的快速恢复等。 
术后并发症通常发生在腹部手术后，导致术后住院时间增加，并增加医院费用，其中最常见的则是

肺部疾病，据统计腹部手术术后高达 30%的患者发生肺部并发症，一些因素容易增加肺部并发症的风险，

如长时间卧床，术后疼痛和麻醉引起的膈肌功能障碍等[25]-[30]。一项纳入 25 项研究涉及 2068 例患者的

荟萃分析探讨了术后呼吸干预是否能预防腹部手术术后并发症，结果表明腹部手术术后使用呼吸阻力通

气(呼气阻力模式、辅助吸气呼吸模式)可预防肺部并发症[30]。 
营养不良是指由于能量供应不足而导致的体重损失，营养不良很容易被忽视，它对于患者术前术后

的恢复至关重要，营养不良的筛查和必要时的营养治疗是 ERAS 理念的重要组成部分，尽早口服食物摄

入是快速康复的关键一步，围手术期营养治疗尽量通过口服营养补充剂(ONS)和肠内营养补充主要口服饮

食[31] [32] [33]。一项对 56 项随机对照研究的荟萃分析发现，围手术期补充葡萄糖、增加蛋白质摄入量

和免疫营养可以减少术后并发症、术后感染和非感染并发症，同时住院时间减少 1.58 天[34]。如果围手

术期禁食超过 5 天以上不能进食，应及时进行营养治疗，对于存在代谢障碍的患者，至少进行 7~10 天的

口服营养治疗[31] [33]。重大急诊手术后早期首选肠内营养，但对于胆管癌和梗阻性黄疸患者有研究表明

建议首选场外营养，对接受盆腔清除手术的患者通过营养性肠内喂养(20 mL/h)患者术后肠梗阻发生率明

显较低[33] [35] [36] [37]。 

3. 总结 

越来越多的证据表明，基于 ERAS 理念的现代围手术期护理路径是安全、可行的。ERAS 减少了并

发症，缩短了住院时间，增加了医患的信任度、治疗满意度，进而节约了医疗资源。然而，ERAS 路径

是发展中的，它需要与各个学科达到完美融合还需要不同研究者加入其中，寻找并验证其效果，并扩展

到一系列不同的外科专业中，在国内应用比较成熟的科室是胃肠以及麻醉科，其内容扩展到术前到术后

随访的很多细节，其路径可能在任何类型的手术中都有效，另外 ERAS 路径的应用，不单单是一个科室

的努力，它需要很多科室的协同。 

https://doi.org/10.12677/acm.2022.12121575


田春兰，王烈宏 
 

 

DOI: 10.12677/acm.2022.12121575 10945 临床医学进展 
 

参考文献 
[1] Ljungqvist, O. (2014) ERAS—Enhanced Recovery after Surgery: Moving Evidence-Based Perioperative Care to Prac-

tice. Journal of Parenteral and Enteral Nutrition, 38, 559-566. https://doi.org/10.1177/0148607114523451 
[2] Ljungqvist, O., Scott, M. and Fearon, K.C. (2017) Enhanced Recovery after Surgery: A Review. JAMA Surgery, 152, 

292-298. https://doi.org/10.1001/jamasurg.2016.4952 
[3] Pisarska, M., Małczak, P., Major, P., Wysocki, M., Budzyński, A. and Pędziwiatr, M. (2017) Enhanced Recovery after 

Surgery Protocol in Oesophageal Cancer Surgery: Systematic Review and Meta-Analysis. PLOS ONE, 12, e0174382.  
https://doi.org/10.1371/journal.pone.0174382 

[4] Fearon, K.C., Ljungqvist, O., Von Meyenfeldt, M., Revhaug, A., Dejong, C.H., Lassen, K., Nygren, J., Hausel, J., 
Soop, M., Andersen, J. and Kehlet, H. (2005) Enhanced Recovery after Surgery: A Consensus Review of Clinical Care 
for Patients Undergoing Colonic Resection. Clinical Nutrition, 24, 466-477. https://doi.org/10.1016/j.clnu.2005.02.002 

[5] Durrand, J.W., Batterham, A.M. and Danjoux, G.R. (2014) Pre-Habilitation I: Aggregation of Marginal Gains. Anaes-
thesia, 69, 403-406. https://doi.org/10.1111/anae.12666 

[6] Pędziwiatr, M., Mavrikis, J., Witowski, J., Adamos, A., Major, P., Nowakowski, M. and Budzyński, A. (2018) Current 
Status of Enhanced Recovery after Surgery (ERAS) Protocol in Gastrointestinal Surgery. Medical Oncology, 35, Ar-
ticle No. 95. https://doi.org/10.1007/s12032-018-1153-0 

[7] de Groot, J.J., Ament, S.M., Maessen, J.M., Dejong, C.H., Kleijnen, J.M. and Slangen, B.F. (2016) Enhanced Recovery 
Pathways in Abdominal Gynecologic Surgery: A Systematic Review and Meta-Analysis. Acta Obstetricia et Gyneco-
logica Scandinavica, 95, 382-395. https://doi.org/10.1111/aogs.12831 

[8] Mohamed, N.E., Chaoprang Herrera, P., Hudson, S., Revenson, T.A., Lee, C.T., Quale, D.Z., Zarcadoolas, C., Hall, S.J. 
and Diefenbach, M.A. (2014) Muscle Invasive Bladder Cancer: Examining Survivor Burden and Unmet Needs. Jour-
nal of Urology, 191, 48-53. https://doi.org/10.1016/j.juro.2013.07.062 

[9] Tal, R., Cohen, M.M., Yossepowitch, O., Golan, S., Regev, S., Zertzer, S. and Baniel, J. (2012) An Ileal Con-
duit—Who Takes Care of the Stoma? Journal of Urology, 187, 1707-1712. https://doi.org/10.1016/j.juro.2011.12.064 

[10] Zganjar, A., Glavin, K., Mann, K., Dahlgren, A., Thompson, J., Wulff-Burchfield, E., Winright, S., Heim, A., Wyre, H., 
Lee, E., Taylor, J., Holzbeierlein, J. and Mirza, M. (2022) Intensive Preoperative Ostomy Education for the Radical 
Cystectomy Patient. Urologic Oncology: Seminars and Original Investigations, 40, 481-486.  
https://doi.org/10.1016/j.urolonc.2021.04.025 

[11] Kruzik, N. (2009) Benefits of Preoperative Education for Adult Elective Surgery Patients. AORN Journal, 90, 381-387.  
https://doi.org/10.1016/j.aorn.2009.06.022 

[12] Yost, M.T., Jolissaint, J.S., Fields, A.C. and Whang, E.E. (2018) Mechanical and Oral Antibiotic Bowel Preparation in 
the Era of Minimally Invasive Surgery and Enhanced Recovery. Journal of Laparoendoscopic & Advanced Surgical 
Techniques, 28, 491-495. https://doi.org/10.1089/lap.2018.0072 

[13] Bucher, P., Gervaz, P., Soravia, C., Mermillod, B., Erne, M. and Morel, P. (2005) Randomized Clinical Trial of Me-
chanical Bowel Preparation versus no Preparation before Elective Left-Sided Colorectal Surgery. British Journal of 
Surgery, 92, 409-414. https://doi.org/10.1002/bjs.5133 

[14] Scarborough, J.E., Mantyh, C.R., Sun, Z. and Migaly, J. (2015) Combined Mechanical and Oral Antibiotic Bowel 
Preparation Reduces Incisional Surgical Site Infection and Anastomotic Leak Rates after Elective Colorectal Resection: 
An Analysis of Colectomy-Targeted ACS NSQIP. Annals of Surgery, 262, 331-337.  
https://doi.org/10.1001/jamasurg.2013.4663 

[15] Schweizer, M.L., Cullen, J.J., Perencevich, E.N. and Vaughan Sarrazin, M.S. (2014) Costs Associated with Surgical 
Site Infections in Veterans Affairs Hospitals. JAMA Surgery, 149, 575-581.  
https://doi.org/10.1001/jamasurg.2013.4663 

[16] Gustafsson, U.O., Scott, M.J., Schwenk, W., Demartines, N., Roulin, D., Francis, N., McNaught, C.E., MacFie, J., Li-
berman, A.S., Soop, M., Hill, A., Kennedy, R.H., Lobo, D.N., Fearon, K. and Ljungqvist, O. (2012) Enhanced Recov-
ery after Surgery Society. Guidelines for Perioperative Care in Elective Colonic Surgery: Enhanced Recovery after 
Surgery (ERAS®) Society Recommendations. Clinical Nutrition, 31, 783-800.  
https://doi.org/10.1016/j.clnu.2012.08.013 

[17] Yatabe, T. and Yokoyama, M. (2011) Preoperative Fluid Management Contributes to the Prevention of Intraoperative 
Hypothermia. Masui, 60, 824-829. (In Japanese) 

[18] Mizobe, T. and Nakajima, Y. (2007) Dietary-Induced Thermogenesis and Perioperative Thermoregulation. Masui, 56, 
305-316. (In Japanese) 

[19] Yamaoka, I. (2008) Modification of Core Body Temperature by Amino Acid Administration. Asia Pacific Journal of 
Clinical Nutrition, 17, 309-311.  

https://doi.org/10.12677/acm.2022.12121575
https://doi.org/10.1177/0148607114523451
https://doi.org/10.1001/jamasurg.2016.4952
https://doi.org/10.1371/journal.pone.0174382
https://doi.org/10.1016/j.clnu.2005.02.002
https://doi.org/10.1111/anae.12666
https://doi.org/10.1007/s12032-018-1153-0
https://doi.org/10.1111/aogs.12831
https://doi.org/10.1016/j.juro.2013.07.062
https://doi.org/10.1016/j.juro.2011.12.064
https://doi.org/10.1016/j.urolonc.2021.04.025
https://doi.org/10.1016/j.aorn.2009.06.022
https://doi.org/10.1089/lap.2018.0072
https://doi.org/10.1002/bjs.5133
https://doi.org/10.1001/jamasurg.2013.4663
https://doi.org/10.1001/jamasurg.2013.4663
https://doi.org/10.1016/j.clnu.2012.08.013


田春兰，王烈宏 
 

 

DOI: 10.12677/acm.2022.12121575 10946 临床医学进展 
 

[20] Werner, M.U., Søholm, L., Rotbøll-Nielsen, P. and Kehlet, H. (2002) Does an Acute Pain Service Improve Postopera-
tive Outcome? Anesthesia & Analgesia, 95, 1361-1372. https://doi.org/10.1097/00000539-200211000-00049 

[21] Kehlet, H. (2018) Postoperative Pain, Analgesia, and Recovery-Bedfellows That Cannot Be Ignored. PAIN, 159, 
S11-S16. https://doi.org/10.1097/j.pain.0000000000001243 

[22] Kehlet, H. and Dahl, J.B. (2003) Anaesthesia, Surgery, and Challenges in Postoperative Recovery. Lancet, 362, 
1921-1928. https://doi.org/10.1016/S0140-6736(03)14966-5 

[23] Thiele, R.H., Rea, K.M., Turrentine, F.E., Friel, C.M., Hassinger, T.E., McMurry, T.L., Goudreau, B.J., Umapathi, 
B.A., Kron, I.L., Sawyer, R.G., and Hedrick, T.L. (2015) Standardization of Care: Impact of an Enhanced Recovery 
Protocol on Length of Stay, Complications, and Direct Costs after Colorectal Surgery. Journal of the American College 
of Surgeons, 220, 430-443. https://doi.org/10.1016/j.jamcollsurg.2014.12.042 

[24] Zhu, T., Lu, W., Wang, W., Zhou, L. and Yan, W. (2022) Effect of Patient-Controlled Epidural Analgesia (PCEA) 
Based on ERAS on Postoperative Recovery of Patients Undergoing Gynecological Laparoscopic Surgery. Evi-
dence-Based Complementary and Alternative Medicine, 2022, Article ID: 6458525.  
https://doi.org/10.1155/2022/6458525 

[25] Lawrence, V.A., Hilsenbeck, S.G., Mulrow, C.D., Dhanda, R., Sapp, J. and Page, C.P. (1995) Incidence and Hospital 
Stay for Cardiac and Pulmonary Complications after Abdominal Surgery. Journal of General Internal Medicine, 10, 
671-678. https://doi.org/10.1007/BF02602761 

[26] Kazaure, H.S., Roman, S.A. and Sosa, J.A. (2012) Association of Postdischarge Complications with Reoperation and 
Mortality in General Surgery. The Archives of Surgery, 147, 1000-1007. https://doi.org/10.1001/2013.jamasurg.114 

[27] Brooks-Brunn, J.A. (1995) Postoperative Atelectasis and Pneumonia. Heart & Lung, 24, 94-115.  
https://doi.org/10.1016/S0147-9563(05)80004-4 

[28] The LAS VEGAS Investigators (2107) Epidemiology, Practice of Ventilation and Outcome for Patients at Increased 
Risk of Postoperative Pulmonary Complications: LAS VEGAS—An Observational Study in 29 Countries. European 
Journal of Anaesthesiology, 34, 492-507. https://doi.org/10.1097/EJA.0000000000000646 

[29] Warner, D.O. (2000) Preventing Postoperative Pulmonary Complications: The Role of the Anesthesiologist. Anesthe-
siology, 92, 1467-1472. https://doi.org/10.1097/00000542-200005000-00037 

[30] Kokotovic, D., Berkfors, A., Gögenur, I., Ekeloef, S. and Burcharth, J. (2021) The Effect of Postoperative Respiratory 
and Mobilization Interventions on Postoperative Complications Following Abdominal Surgery: A Systematic Review 
and Meta-Analysis. European Journal of Trauma and Emergency Surgery, 47, 975-990.  
https://doi.org/10.1007/s00068-020-01522-x 

[31] Gustafsson, U.O., Scott, M.J., Hubner, M., Nygren, J., Demartines, N., Francis, N., Rockall, T.A., Young-Fadok, T.M., 
Hill, A.G., Soop, M., de Boer, H.D., Urman, R.D., Chang, G.J., Fichera, A., Kessler, H., Grass, F., Whang, E.E., Faw-
cett, W.J., Carli, F., Lobo, D.N., Rollins, K.E., Balfour, A., Baldini, G., Riedel, B. and Ljungqvist, O. (2018) Guide-
lines for Perioperative Care in Elective Colorectal Surgery: Enhanced Recovery after Surgery (ERAS®) Society Rec-
ommendations: 2018. World Journal of Surgery, 43, 659-695. https://doi.org/10.1007/s00268-018-4844-y 

[32] Wischmeyer, P.E., Carli, F., Evans, D.C., Guilbert, S., Kozar, R., Pryor, A., Thiele, R.H., Everett, S., Grocott, M., Gan, 
T.J., Shaw, A.D., Thacker, J.K.M., Miller, T.E., Hedrick, T.L., McEvoy, M.D., Mythen, M.G., Bergamaschi, R., Gupta, 
R., Holubar, S.D., Senagore, A.J., Abola, R.E., Bennett-Guerrero, E., Kent, M.L, Feldman, L.S. and Fiore Jr., J.F. 
(2018) American Society for Enhanced Recovery and Perioperative Quality Initiative Joint Consensus Statement on 
Nutrition Screening and Therapy within a Surgical Enhanced Recovery Pathway. Anesthesia & Analgesia, 126, 
1883-1895. https://doi.org/10.1213/ANE.0000000000002743 

[33] Wobith, M. and Weimann, A. (2021) Oral Nutritional Supplements and Enteral Nutrition in Patients with Gastrointes-
tinal Surgery. Nutrients, 13, Article No. 2655. https://doi.org/10.3390/nu13082655 

[34] Zhang, B., Najarali, Z., Ruo, L., Alhusaini, A., Solis, N., Valencia, M., Sanchez, M.I.P. and Serrano, P.E. (2019) Effect 
of Perioperative Nutritional Supplementation on Postoperative Complications-Systematic Review and Meta-Analysis. 
Journal of Gastrointestinal Surgery, 23, 1682-1693. https://doi.org/10.1007/s11605-019-04173-5 

[35] Burcharth, J., Falkenberg, A., Schack, A., Ekeloef, S. and Gögenur, I. (2021) The Effects of Early Enteral Nutrition on 
Mortality after Major Emergency Abdominal Surgery: A Systematic Review and Meta-Analysis with Trial Sequential 
Analysis. Clinical Nutrition, 40, 1604-1612. https://doi.org/10.1016/j.clnu.2021.02.050 

[36] Ma, B.Q., Chen, S.Y., Jiang, Z.B., Wu, B., He, Y., Wang, X.X., Li, Y., Gao, P. and Yang, X.J. (2020) Effect of Post-
operative Early Enteral Nutrition on Clinical Outcomes and Immune Function of Cholangiocarcinoma Patients with  
dice. World Journal of Gastroenterology, 26, 7405-7415. https://doi.org/10.3748/wjg.v26.i46.7405 

[37] Hogan, S., Reece, L., Solomon, M., Rangan, A. and Carey, S. (2022) Early Enteral Feeding Is Beneficial for Patients 
after Pelvic Exenteration Surgery: A Randomized Controlled Trial. Journal of Parenteral and Enteral Nutrition, 46, 
411-421. https://doi.org/10.1002/jpen.2120  

https://doi.org/10.12677/acm.2022.12121575
https://doi.org/10.1097/00000539-200211000-00049
https://doi.org/10.1097/j.pain.0000000000001243
https://doi.org/10.1016/S0140-6736(03)14966-5
https://doi.org/10.1016/j.jamcollsurg.2014.12.042
https://doi.org/10.1155/2022/6458525
https://doi.org/10.1007/BF02602761
https://doi.org/10.1001/2013.jamasurg.114
https://doi.org/10.1016/S0147-9563(05)80004-4
https://doi.org/10.1097/EJA.0000000000000646
https://doi.org/10.1097/00000542-200005000-00037
https://doi.org/10.1007/s00068-020-01522-x
https://doi.org/10.1007/s00268-018-4844-y
https://doi.org/10.1213/ANE.0000000000002743
https://doi.org/10.3390/nu13082655
https://doi.org/10.1007/s11605-019-04173-5
https://doi.org/10.1016/j.clnu.2021.02.050
https://doi.org/10.3748/wjg.v26.i46.7405
https://doi.org/10.1002/jpen.2120

	加速康复外科在腹部手术的研究进展
	摘  要
	关键词
	Research Progress of Enhanced Recovery after Surgery in Abdominal Surgery
	Abstract
	Keywords
	1. 背景及应用现状
	2. ERAS在手术的应用
	3. 总结
	参考文献

