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Abstract
Pain is always a focus of attention. Postoperative analgesia 
directly affects postoperative comfort and recovery quali-
ty. Patient-controlled analgesia (PCA) was developed by 
Shechzer in the early 1970s based on on-demand analge-
sia. In the year 1993, PCA was introduced in China. In 1994, 
Yuguang Huang introduced the Australian mechanical an-
algesic pump in Beijing. In the same year, Shouzhang She 
introduced the electronic analgesic pump in Guangzhou 
(British grasber-3100 and grasber-9300 electron pump). In 
1997, China witnessed a boom in the use of PCA. In 2005, 
this technology was awarded the Second Prize for Scien-
tific and Technological Progress by the Ministry of Educa-
tion of the People's Republic of China for the contribution in 
postoperative analgesia promotion. According to a survey 
in 2016 and 2017, the incidences of moderate-to-severe 
pain (VAS score ≥ 4) on the first day and second postop-
erative day during rest were 10.6% and 3.8% respectively. 
Before the introduction of PCA, the incidences of moder-
ate-to-severe pain during activity were 33.6% and 16.3% 
and the incidences with breakthrough pain were 41.4% and 
18.8% respectively. In addition, the proportion of PCA ad-
ministered by anesthesiologists was 32.6%, including PCIA 
(Patient-controlled intravenous analgesia): 73.53%, PCEA 
(Patient-controlled epidural analgesia): 18.03%. All of these 
indicated that the acute pain service (APS) infrastructure is 
relatively weak. With the emergence of new analgesics and 
the development of information technology, the quality of 
analgesia is strengthened and improved. Innovative PCA 
technology and improved management mode guided by pa-
tient-centered concept allow the combination of Internet and 
PCA to produce a human-machine-environment harmony. 
In order to achieve precision pain control and provide an-
algesic effects while ensuring patient safety, medical staff 
should adapt to the new concept and be actively involved in 
the multidisciplinary pain management team (PMDT). Now-
adays, most hospital use governmental permitted wireless 
analgesic pump with patient controlled analgesia system 
solutions (PCASS) and has received positive feedback from 
both patient and medical staff. We should continue to im-
prove the core technology and create a management plat-
form for a good perioperative pain management of analge-
sia. The future of PCASS in China is to provide an efficient, 
fast and standardized cloud data management for medical 
staff and optimal pain relief for patients.

Keywords
Analgesic pump, Wireless, Patient-controlled, Intelligent 
management

Keywords
Analgesic pump, Wireless, Patient-controlled, Intelligent 
management

Clinical anesthesia and analgesia has experienced 
170 years of growth and development [1]. Pain has been 
recognized as the fifth vital sign, together with blood 
pressure, pulse, respiration, and body temperature [2]. 
According to the International Pain Conference held 
by the International Association for the Study of Pain 
(IASP) in 2002, pain is not just a symptom but a disease, 
therefore relieving pain is the basic right of the patient 
and the sacred duty of the health care personnel [3]. 
However, the precise quantification of opioid dosage 
and pain level measurement remain an urgent problem 
to be solved [4].

Patients seek out high quality treatment, while doc-
tors ask for good curative results. Precision medicine 
is the solution for both needs. In 2001, the National 
Academy of Sciences (NAS) joined with the National In-
stitutes of Health (NIH) and the National Science Board 
(NSB) to launch an initiative toward precision medi-
cine, proposing a "tailored" treatment based on indi-
vidual characteristics of each patient [5]. The concept 
of precision medicine can be used in anesthesiology to 
achieve precise anesthesia [6] and accurate analgesia 
[7]. The anesthesiology branch of the Chinese Medical 
Association put forward a "big five" development vision 
centered around the idea of bringing anesthesiology to 
perioperative medicine: anesthesia should become the 
(i) Key discipline in medical safety, (ii) Take the leading 
role in promoting pain free care, (iii) Form the backbone 
of the future medicine development, (iv) Be the key 
medical discipline in scientific innovation, and (v) Serve 
as a popular social science. In order to achieve these five 
visions, the Chinese medical association anesthesiology 
branch/committee held an annual meeting in Zheng-
zhou in 2017, in which the Branch Director Professor 
Lize Xiong pointed out that "every anesthesiologist has 
the responsibility and obligation to embark on road of 
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the United States, Germany and Sweden for academic 
purposes, gaining confidence in applying PCA. In 1997, 
the electronic analgesic pump of Graseby was advertised 
on the back cover of the Chinese Journal of Anesthesiol-
ogy, representing an upsurge of PCA in China, especially 
in Guangdong, Hunan, Jiangsu, Beijing and Shanghai. In 
1996, the study of patient controlled epidural analgesia 
and the Acute Pain Service group (APS) received scientif-
ic and technological approval from the Guangdong gov-
ernment. In 1996, China's first original study featuring 
epidural PCA application was published in the Chinese 
Journal of Pain Medicine [10]. In 1997, Shouzhang She 
delivered a special lecture at the National Anesthesia 
Annual Conference in Shenyang, entitled “The Future of 
PCA in China”. In 1998, a special report on the design and 
clinical application of the electronic PCA pump was pre-
sented in the Zhengzhou National Pain Conference and 
was well received. In 1999, a monograph authored by 
Professor Ailun Luo on patient controlled analgesia -PCA 
was published. From 2003 to 2004, Guangzhou First Peo-
ple's Hospital won the Science and Technology Progress 
award in Guangdong and Guangzhou (second andthird 
prize). Its main contribution was addressing three major 
problems in PCA applications, where it was first report-
ed that patient controlled epidural analgesia is superior 
to patient controlled intravenous analgesia, and it was 
first to demonstrate the safety and efficacy of PCEA af-
ter combined lumbar anesthesia and epidural anesthe-
sia. The study was also the first toto show tremendous 
improvement in the analgesic effect from postoperative 
epidural continuous infusion with low concentration of 
anesthetic combined with epidural opioid [11-14]. From 
2005 to 2007, three hospitals represented by Ailun Luo, 
Yuguang Huang, Shouzhang She and Shanglong Yao was 
awarded the second prize in the science and technology 
progress of the Ministry of Education and the third prize 
in Chinese medicine, for PCA postoperative analgesia and 
promotion. In the past, PCA achieved great progress in 
health care industries, especially in the development of 
the hospital and service to patients [15-19]. In 2003, the 
Graseby British Corporate Board decided not to produce 
electronic PCA pumps and voluntarily withdrew from the 
Chinese market, which was then replaced by the CADD 
electronic pump reduced by the American Smith com-
pany. In terms of the selection of analgesics, the drugs 
treated by PCA in the past were mainly opioid receptor 
agonists. PCIA mainly used morphine (10-20 mg/d) and 
fentanyl (0.3-0.5/d) [15]. The commonly used prescrip-
tion for PCIA are morphine 20 mg with 0.9% normal 
saline 100 ml, which is set as: loading dose 5 ml, back-
ground dose 0.5-1.0 ml, bolus 1.0-2.0 ml, locking time 
5-10 min, or fentanyl 1.0 g with 0.9% NS 100 ml, which 
is set as: loading dose 5 ml, background dose 0.5 ml, bo-
lus 1.0 ml, locking time 5 min. PCEA is combined with 
morphine (0.3-0.5 mg/d) and low concentration ropiva-
caine (0.15%-0.25%) [11,13]. The common prescription 

bringing anesthesiology to perioperative medicine. It is 
only through this road, we can achieve the ultimate goal 
of optimal perioperative medicine development" [8].

Postoperative analgesia has a long history. Opi-
oid morphine analgesia began in the early 19th century 
(1917). Before the 1970’s, in 1939, pethidine was used 
for intramuscular injections. After the 1980s (1983), a 
small dose of morphine was injected into the epidural 
cavity. After the 1990s (1996), patients were introduced 
to the idea of patient controlled analgesia (PCA), taking 
the initiative to regulate their ownpain. The concept of 
PCA was put forward by Shechzer in the early 70’s of last 
century, based on on-demand analgesia and was put 
into practice. In the 1990’s, with a close combination of 
electronic technology and modern medicine, microcom-
puter assisted PCA developed rapidly. The standard PCA 
is a method for injecting quantitative analgesic drugs 
into the body through a computer-controlled micro-
pump initiated by the patient pressing the start button 
when pain is perceived. Its advantage is that the patient 
can chose the timing of analgesic injection within the 
range that the doctor sets [9]. PCA is equipped with the 
following settings: loading dose, background dose, bo-
lus dose, locking time, safety limit etc. PCA caters to the 
analgesic requirements of different patients at different 
times and with different pain intensity. With the pa-
tient's own participation, enabled through settings built 
in (loading dose, continuous dose, PCA on the additional 
dose or shock dose, locking time, safety limit dose in unit 
time, etc.), PCA can be the most effective measure to 
tackle individual pain differences. In 1993, PCA was first 
introduced in China by Professor Ailun Luo and Yuguang 
Huang from Beijing Union Hospital and Shouzhang She 
from Guangzhou Medical College. In 1993, Yuguang 
Huang first reported the use of the foreign PCA mechan-
ical pump for postoperative analgesia in the Guangxi Ac-
ademic Conference. In 1994, Yuguang Huang introduced 
the Australian mechanical analgesic pump in Beijing. In 
the same year, Shouzhang she introduced the electronic 
analgesic pump in Guangzhou (British grasber-3100 and 
grasber-9300 electron pump). He conducted numerous 
clinical studies and organized chronic pain management 
workshops for three consecutive years. Professor Yu-
guang Huang, Martin Mok and Fulin Tang were invited 
to give lectures in Guangzhou for the benefit of promot-
ing the knowledge on the different modes of PCA and 
the clinical application of different drug delivery routes. 
This has greatly improved the general knowledge of PCA 
analgesia. Furthermore, with new hospital policy recog-
nizing PCA as a new technology and encouraging doctors 
to actively promote this concept, PCA and chronic pain 
treatment are in full progress. In 1995, during the Beijing 
International Anesthesia Academic Conference, Shou-
zhang She reported a widely praised lecture titled "Clini-
cal Application of Epidural PCA". From 1995 to 1997, we 
traveled to Singapore, Australia, the United Kingdom, 
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PCA to deliver the best analgesic effect with minimum 
possible drug concentration let alone individualized 
pain management. It can even cause harm and be 
apotential source formedical law suits. In addition, 
unstandardized market competition and poor quality 
of equipment results in the low prevalence of PCA use. 
Non-comprehensive perioperative management is the 
main factor for incomplete analgesia which can cause a 
series of physical and psychological changes, decrease 
patient comfort, impede recovery, and increase the risk 
of acute pain to chronic pain. Furthermore, incomplete 
pain management can cause a longer length of hospital 
stay, increase the risk of readmission and increase the 
overall the cost of treatment. The perioperative acute 
pain evaluation and management guideline is helpful in 
improving the quality of analgesia [29-30]. Currently, in 
terms of the selection of analgesics, in addition to opioid 
receptor agonists, many hospitals use sufentanil instead 
of fentanyl, but also hydromorphone, oxycodone 
combined with local anesthetic nerve block or NSAIDs 
drugs as a strategy of multi-modal pain management. 
Some hospitals have begun to adopt wireless intelligent 
patient-controlled analgesia (Ai-PCA) management 
system combined with analgesia to improve the 
quality of postoperative analgesia [31]. However, 
perioperative analgesia, nausea and vomiting are still 
difficult to overcome today. The hospital is extremely 
standardized in the management of morphine, fentanyl 
and other class drugs, and implements double-checking 
and special counter management. No abuse of opioid 
receptor agonist was reported [17,18]. At present, low-
dose non-opioid agonistor opioid receptor agonist-
antagonist combined with adrenergic receptor agonist 
(dexmedetomidine) and other comprehensive measures 
of multimodal analgesia is the direction of research. 
The development of ERAS will be facilitated by the joint 
efforts of multiple disciplines [21].

In the future, advance in pain management would be 
an integral part of perioperative medicine. It’s unreal-
istic to talk about palliative care or painless treatment 
without comprehensive pain management skill. We still 
face many difficulties at the moment. Pain management 
is facing a bottleneck. How do we improve the analgesia 
effect and get anesthesiologists more involved with the 
rapidly developing minimally invasive surgery technique 
and ERAS concept? Where the future will lead us is un-
clear. To effectively relieve pain, both the analgesics and 
health care personnel need to be multimodal. There-
fore, the clinician should maximize the analgesic effect 
and minimize unwanted side. The choice of analgesics 
and drug delivery route should be carefully selected. The 
goal of acute pain management in the future is to an-
alyze both overseas and domestic trends of pain man-
agement, optimize perioperative analgesics and improve 
the analgesia effect, prevent incomplete analgesia, and 

for PCEA is morphine 10 mg with 0.2% ropivacaine 100 
ml, which is set as: loading dose 5 ml, background dose 
0.5-1.0 ml, bolus 1.0-2.0 ml, locking time 20 min. PCIA 
can also be combined with haloperidol, and dexameth-
asone for analgesia. Adverse reactions should be mainly 
nausea, vomiting, and itching. And the incidence of re-
spiratory depression is relatively low.

Nowadays, with the new concept of Enhanced 
Recovery after Surgery (ERAS), effective postoperative 
analgesia, being a key step and core element of ERAS, 
is getting increasing attention [20-22]. However, foreign 
clinical investigations still show that a significant 
number of postoperative pain has not been effectively 
alleviated [23]. In 2002, Dolin, et al. conducted an on-
line retrospective analysis of 20,000 patients which 
show that the incidence of moderate to severe pain 
when resting was 29.7%, while incidence of moderate 
to severe pain on activity was 32.2%, and the incidence 
of severe pain was 10.9% [24]. Research by Gan (2013) 
and Bockel (2015) showed that 50% to 70% of patients 
still experienced moderate and severe pain after surgery 
[25-26]. In 2016, 12 Grade III A hospitals in Guangdong 
province joined a multi-center investigation led by Wenqi 
Huang on the analgesic conditions and the incidence of 
postoperative analgesia. According to the report which 
included 4370 patients, on the first and second day after 
surgery, the incidence of moderate to severe pain during 
resting (VAS score greater than 4) was 10.6% and 3.8%, 
respectively; while the incidence of pain during activity 
on the first and second day after surgery was 33.6% and 
16.3% respectively. The incidence of moderate to severe 
pain during peak pain intensity on first and second 
day after surgery was 41.4% and 18.8% respectively 
[27]. In 2016, 1398 patients (32.6%) were managed 
by anesthesiologists in terms of postoperative pain, of 
which 1028 cases (73.53%) were PCIA and 252 cases 
(18.03%) were PCEA. The results showed a decrease in 
4.1% in terms of anesthesiologists participation when 
compared to a study conducted by Shouzhang She in 
2010 involving 5245 patients in ac 12 Grade III A hospital 
in Guangdong province, results of which showed 36.7% 
patients were managed by an anesthesiologist. A survey 
conducted by Yuguang Huang in 2017 showed that in 
China prevalence of optimal analgesia remains low, the 
concept of multimodal analgesia is not wide spread, and 
APS infrastructure is relatively weak [28]. The reasons 
for the lack of pain management can be attributed 
to the following: unbalanced hospital development 
(some hospitals are poorly developed); shortage of 
anesthesiologists making it difficult do PCA quality 
control; dispersed patients; not properly gathered PCA 
pump feedback information; high malfunction rate of 
the PCA pump; low analgesia efficacy; unsatisfactory 
management and complaints from doctors as well as 
patients. All of the above factors makeit difficult for 
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PCASS can be implemented in labor analgesia and great-
ly enhance safety and comfort. It is helpful to improve 
the quality of analgesia and improve the clinical effect 
in patients with the combination of self-controlled drug 
delivery device and nasal administration. (6) The current 
strategy of clinical medicine is shifting from the 4 p mod-
el to the 5 p mode: Predictive, Preventive, Pre-symptom-
atic, Personalized, Participatory. Pain medicine should 
also follow the 5 p mode [37]. PCASS serves as the in-
ternet for the anesthesia department, symbolizing the 
starting point of big data management. Created in the 
face of many difficulties faced by anesthesiology man-
agement, it is an important innovation and transforms 
the old routine. To date, most hospitals choose the gov-
ernmental permitted wireless analgesia pump system 
(the machinery note quasi 20153540988) PCASS. It has 
made gratifying achievements and is popular among pa-
tients and medical staff.

Postoperative PCASS has a long way to go before 
achieving precision medicine and intellectual manage-
ment [38]. Medical personnel should adapt to new 
concepts and be more actively involved in multiple 
disciplinary management teams for pain (PMDT). We 
should also improve the core technology and create 
management platforms through good perioperative 
pain management of analgesia (GPPM). With the goal 
of developing a continuous perioperative comprehen-
sive optimization analgesic plan, we should strengthen 
scientific research, focus on the patient, and achieve a 
“full-time-professional-individualized” accurate analge-
sia effect. We should incorporate intelligent technolo-
gy into APS analgesia management system and follow 
the 5P model in order for patients to benefit from “high 
quality-safety-comfort” medical service. Artificial in-
telligence will gradually replace manual labor and will 
be a great progress for our generation. We should aim 
far and race against time to implement postoperative 
PCASS optimization analgesic towards the direction of 
intelligence and precision.

References
1. Haridas RP,Mifiln JA.Researches regarding the Morton 

ether inhaler at Massachusetts General Hospital. Boston. 
AnesthAnalg, 2013,117(5):1230-1235.

2. Cousins MJ: Relief of acute pain: A basic human right? Med 
J Aust 2000;172(1):3-4.

3. Cousins MJ,Brennan F. Carr DB. Pain relief:A universal 
human right.Pain, 2004;112(1-2):1-4.

4. Kennedy D, Norman C. What don’t we know? Science,2005, 
309(5731):75-78.

5. Gritsenko K, Khelemsky Y, Kaye AD, et al. Multimodal 
therapy in perioperative analgesia. DestPract Res Clin 
Guidelines Anaesthesiol, 2014,28(1):59-79.

6. Yu W, Wang T, Yan M. Precision anesthesia: from ideal to 
reality. Chinese J Anesth, 2017, 37 (5):516-519.

7. Huang W, She S. Let the pain treatment move in the 

prevent acute pain from transforming into chronic pain. 
Postoperative patient controlled analgesia system solu-
tions (PCASS) can improve the quality of analgesia in an 
ERAS setting [32-34]. In order to optimize analgesia and 
conduct precision medicine, we need to: (1) Strengthen 
basic research. The study by Manglik A of Stanford Uni-
versity focuses on a new drug, PZM21, through modified 
calculation of more than 3 million molecules of the G 
protein Gi receptor and the regulation of the beta-ar-
restin signaling pathway [35]. Kieffer BC comments that 
PZM21 not only reveals the different signaling pathways 
of mu opioid receptors, but also showed possibility to 
develop new analgesic with less side effects through 
structure transformation based on existing opioids [36]; 
(2) Strengthen clinical research. Professor Bonica JJ once 
pointed out, “The most effective pain treatment will re-
sult from the best research”. New scientific data serves 
as evidence to back up our practice. Due to polymor-
phisms of individual genes, tolerance to pain, drug reac-
tion and metabolic rate vary greatly between patients. 
Through the reasonable consideration of compatibility 
of drugs, we can strengthen the synergistic effect or ad-
ditive effectof drugs and reduce adverse reactions. The 
precise compatibility of analgesic drugs should consider 
receptor sites and combine drugs acting through differ-
ent mechanisms. Good analgesic selection and adding 
the technique of peripheral nerve block analgesia are 
essential. (3) Strengthen patient education about pain 
management. It beneficial to inform the public that mod-
erate to severe pain can be controlled and alleviation of 
pain can enhance rehabilitation. We should improve the 
APS management model and develop a dedicated team 
to provide highly efficient pain management service. (4) 
Promote PCA wireless intelligence. With government 
advocating Internet+, a specified postoperative wireless 
analgesic management system (WAMS) (intelligence, 
informatics, remote control and cloud data processing) 
was used for PCA. The aim is to optimize PCA analgesic 
dosing, drug delivery parameter setting and eventually 
improve the quality of analgesia through cloud informa-
tion management. Precision medicine increases patient 
safety and comfort. At the same time, the medical staff 
works more efficiently. PCASS has the following advan-
tages: (i) Wireless real-time monitoring of PCA operation 
and failure alarm; (ii) Wireless real-time monitoring of 
the patient, ensuring adequate analgesic effect and pro-
viding timely prevention of complications; (iii) Individu-
alized regulation of PCA for drug delivery, such as in the 
new PCA model, with the self-controlled transdermal 
patch or the nasal administration; (iv) Providing neces-
sary conditions for the standardization of effective pain 
management; (v) Enable information storage, big data, 
cloud analysis, etc. (5) With the standardization of PCASS, 
labor analgesia, and patients with chronic or cancer pain 
may benefit. The new PCA model, involving PCA+ breath-
ing, HR, SpO2 and fetal heart monitoring combined with 



• Page 96 •Transl Perioper & Pain Med 2018; 5 (4)

DOI: 10.31480/2330-4871/076

surgery at a tertiary hospital in Nairobi.Afr Health Sci, 2013, 
13(3):768-776.

24. Dolin SJ, Cashman JN, Bland JM.Effectiveness of acute 
postoperative pain management: I. Evidence from published 
data. Br J Anaesth, 2002, 89(3):409-423.

25. Gan TJ, Habib AS, Miller TE, et al. Incidence, patient 
satisfaction, and perceptions of post-surgical pain: results 
from a US national survey.Curr Med Res Opin, 2014, 
30(1):149-160.

26. Van Boekel RL, Steegers MA, Verbeek-van NI, et al. Acute 
pain services and postsurgical pain management in the 
Netherlands:a survey. Pain Pract, 215,15(5)447-454.

27. Cao H, Huang W, Peng S, et al. Effect of intelligent PCA 
management on postoperative analgesia quality of patients. 
Chinese J Anesth ,2018, 38(9) :1077-1081.

28. Zhang Q, Zhang R, He M. Investigation on the current 
situation of perioperative pain management and 
management in China. Chinese J Anesth, 2017, 37 (12) 
:1409-1413.

29. American Society of Anesthesiologists Task Force on 
Acute Pain Management. Practice guidelines for acute pain 
management in the perioperative setting: an updated report 
by the American Society of Anesthesiologists Task Force 
on Acute Pain Management. Anesthesiology, 2012, 116(2): 
248-473. 

30. Chou R, Gordon DB, de Leon-CasasolaOA,et,al.Guidelines 
on the management of postoperative pain. JPain, 
2016,17(2):131-157. 

31. Wang Q, Cao H,Xiong L, et al. Intelligence of PCA and 
improvement of postoperative analgesia quality. Chinese J 
Anesth, 2018, 38(3): 257-258.

32. Cao H, Liu C, Bao H, et al. Clinical application effect of 
wireless analgesic pump system. International J Anesth 
Rec. 2010, 31(2):127-130.

33. Zhou Y, XieC, Tu W. To emphasize the promotion and 
popularization of perioperative goal - oriented analgesia. 
AnesthSafQualCont.2017,1(2):55-59.

34. Cao H, Men Y, Tu W. Intelligent technology is an effective 
means to improve the safety and quality control of analgesia. 
AnesthSaf  QualCont, 2017, 1(3):111-116.

35. Manglik A, Lin H, Aryal DK, et al. Structure-based discovery 
of opioid analgesics with reduced side effects. Nature, 
2016, 537(7619):185-190.

36. Kieffer BC. Drug discorery: designing the ideal opioid. 
Nature, 2016, 537(7619): 170.

37. Nimmo SM, Foo ITH, Paterson HM.Enhanced recovery 
after surgery: Pain management. J Surg Oncol, 2017, 
116(5): 583-591. 

38. Xiong L. Expert consensus on intelligent patient-controlled 
analgesia management. Chinese J Anesth, 2018, 38(10): 
1153-1157.

direction of precision medicine.GuangdongJMed, 2018, 
38(1) :1-5.

8. Liu Y, L Xiong L. Perioperative medicine is the development 
direction of anesthesiology. Chinese J Anesth,2016, 36(1) 
:3-4.

9. She S. Patient controlled analgesia progress. Chinese 
JPain Med, 1996, 3(4):68.209-211.

10. She S, Liu J, Xu L, et al. Patient controlled epidural 
analgesia (PCEA) for postoperative pain relief with different 
complex of buprenorphine infusion in abdominal surgery. 
Chinese J Pain Med,1996,2(3): 203-205.

11. She S, Xu L, Liu J, et al. A randomized double-blind 
comparison of efficacy of patient controlled epidural 
analgesia with combinations of fentanyl and other drugs for 
postoperative pain. Chinese J Anesth, 1997, 17(49): 245-
248.

12. She S, Liu J, liu R, et al. Clinical study of PCEA after 
subarachnoid - epidural combined anesthesia. Chinese J 
Anesth,1998, 18(6): 378 -379.

13. She S, Xu X, Xiao J, et al. The effect of ropivacaine on the 
consumption of morphine PCA in different rate of epidural 
infusion. Chinese J Anesth, 2000, 20(9): 708-711.

14. She S, Liu J, Wang J, et al. Study on pharmacokinetics 
of lidocaine in patients with epidural analgesia. Chinese J 
Anesth, 1997, 17(9): 557-560.

15. She S, Liu J, Hu S, et al. Study on the clinical effect and 
blood concentration of epidural morphine in different PCA 
doses. Chinese J Anesth,1999, 19(6): 708-711.

16. Xu X, She S,Liu J, et al. Comparison of the effects 
of postoperative PCEA with ropivacaine in different 
concentrations combined with low dose morphine on 
ventilatory function. J ClinAnesth, 2001,17(4);411-413.

17. Hong X, Huang Y, Luo L. Standardized management of 
postoperative analgesia. Chinese J Anesth, 2005, 25(10): 
798-799.

18. She S. Standardized construction of acute pain treatment 
system. Chinese J Pain Med, 2006, 12(2):68-69.

19. RuanX, She S, Xu X, et al. Experence of acute pain service 
in ten years. Chinese J Pain Med, 2006, 12(2):69-70.

20. Chemali ME, Eslick GD. A Meta-Analysis: Postoperative 
pain management in colorectal surgical patients and the 
effects on length of stay in an enhanced recovery after 
surgery (ERAS) setting. Clin J Pain, 2017, 33(1):87-92.

21. Huang W, Huang Y. Multidisciplinary efforts to accelerate 
the development of rehabilitation surgery. Chinese  
Guangdong  J  Med, 2016, 37(18) :2689-2691.

22. Zhao Y,Xiong L. China expert consensus and path 
management guide for accelerated rehabilitation surgery 
(2018). Chinese JApplSurg, 2018,38(1):1-20.

23. Mwaka G, Thikra S, Mung'ayiV.The prevalence of 
postoperative pain in the first 48 hours following day 



• Page 97 •Transl Perioper & Pain Med 2018; 5 (4)

DOI: 10.31480/2330-4871/076

Corresponding Author: Yuguang Huang, Deparyment of 
Anesthesiology, Peking Union Medical College Hospital, 
Chinese Academy of Medical Sciences & Peking Union 
Medical College, Beijing 100730, China, E-mail: garybei-
jing@163.com
Editor: Jun-Ming Zhang, MD, MSc. Professor and Vice 
Chair for Research Anesthesia Research & Education En-
dowed Chair, University of Cincinnati College of Medicine; 
Medical Sciences Building, Room MSB 3413, 231 Albert 
Sabin Way, Cincinnati, Ohio 45267, Office 513-558-2427, 
Fax 513-558-0995, E-mail: jun-ming.zhang@uc.edu

Additional publication details
Journal short name: Transl Perioper & Pain Med
Received Date: September 29, 2018
Accepted Date: December 09, 2018
Published Date: December 21, 2018

Citation: Shi S, Huang Y. Development and Prospective 
Strategy of Patient-Controlled Analgesia in China. Transl 
Perioper & Pain Med 2018; 5 (4):92-97

Copyright: © 2018 Shi S, et al. This is an open-access 
article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, pro-
vided the original author and source are credited.

mailto:garybeijing@163.com
mailto:garybeijing@163.com

	Titile
	Abstract
	References

