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Abstract
Background: Postoperative acute pain is a common issue following thoracic surgery. Acupotomy is a common and safe intervention method for pain
treatment in the clinic. In previous preliminary experiments, we found that acupotomy has a good clinical effect and safety in the treatment of pain after
thoracoscopic surgery. However, due to a lack of rigorous design and adequate sample size, the e�cacy still needs to be further con�rmed. The purpose of
this study will be to explore the e�cacy and safety of acupotomy combined with patient-controlled intravenous analgesia (PCIA) for the treatment of pain
after video-assisted thoracic surgery (VATS).

Methods: The study will be a single-centre, parallel group, randomized controlled trial. Seventy patients with signi�cant pain after thoracoscopic surgery with a
visual analogue scale (VAS) score ≥7 will be included and randomly distributed into two groups: G1, the acupotomy combined with PCIA group; or G2, the
conventional PCIA group. The primary outcome measure is pain scores at rest and coughing evaluated with the VAS by a blinded observer in the PACU and
postoperatively at 1, 2, 4, 8, 12, 24, 48 and 72 h. The secondary outcome measures are postoperative requirements for rescue analgesia, the cumulative
amount of self-administered analgesics, the level of sedation (LOS), Bruggemann comfort scale (BCS), and functional activity score (FAS) concerning adverse
effects and patient satisfaction.

Discussion: This trial has the potential to identify a novel strategy for postoperative pain management in VATS. Findings may advocate for the inclusion of the
treatment of comorbid pain after thoracoscopy in current pain management practice guidelines.

1. Introduction
Postoperative acute pain is a common issue following thoracic surgery[1]. Although minimally invasive compared to the thoracotomy approach, postoperative
pain arising from intercostal muscle, fascia, nerve, and visceral tissue injury after video-assisted thoracoscopic lung surgery must still be considered moderate
to severe[2, 3]. Poor postoperative analgesia is not only related to a reduction of patient satisfaction but also leads to the impairment of postoperative cardio-
pulmonary function and further deterioration of the condition[4, 5]. For example, severe postoperative pain will increase the risk of chronic pain; sympathetic
activation may lead to cardiovascular adverse events; slow activity will increase the risk of thromboembolism events; and if the patient does not recover for a
long time, they may have anxiety, depression and other psychological problems[6]. The medical costs and hazards of postoperative pain, including health care
costs and medical resource utilization, daily activity restrictions, reduced quality of life, and increased risk for mortality, in�ict a considerable burden on
patients, families, and health care systems.

Patient-controlled intravenous analgesia (PCIA) is a personalized strategy involving various opioids that allows patients to administer analgesics as needed
and has been demonstrated to be effective for postoperative pain management under diverse conditions[7, 8]. In addition, a series of reports have shown that
there are other effective analgesic techniques, including intraspinal block, peripheral nerve block, wound in�ltration, and systemic nonsteroidal anti-
in�ammatory drug (NSAID) administration[9–11].

However, most of these modalities are technically complex, present a high risk and/or carry a high risk of serious side effects such as epidural haematomas,
dural puncture, nerve injuries, pneumothorax, hypotension, infection, respiratory depression, cough suppression, coagulopathy, local anaesthetic toxicity and
renal impairment[12, 13]. Therefore, to date, no analgesic drug can be used alone to effectively treat severe pain without side effects. Enhanced Recovery After
Surgery (ERAS) is a multimodal, multidisciplinary approach to the treatment of surgical patients with the aim of enhancing the quality of recovery after
surgery[14]. The role of pain management in ERAS pathways is fundamental, considering the importance of containing surgical stress, reducing pain-related
complications and speeding recovery[15–17]. In regard to pain management, ERAS promotes the adoption of a multimodal strategy that is tailored to the
patients[18]. However, there is currently no consensus on the best strategy for treating pain after video-assisted thoracic surgery (VATS).

Acupotomy, widely used in Korea and China, a special form of acupuncture with characteristics of surgical procedures, is widely used for musculoskeletal
conditions and is considered an excellent treatment for pain relief[19]. The analgesic effect of acupotomy has been recognized by many clinicians[20].
Moreover, in the previous preliminary experiments, we found that acupotomy has a good clinical effect and safety in the treatment of pain after thoracoscopic
surgery. However, due to a lack of a rigorous design and an adequate sample size, the e�cacy still needs to be further con�rmed.

Thus, in this trial, we combined acupotomy with PCIA to form a multimodal analgesia regimen and designed a randomized controlled trial to explore its
e�cacy and safety in the treatment of pain after VATS.

2. Methods

2.1. Study design and setting
This study will use a single-centre, parallel group, randomized controlled trial to explore the e�cacy and safety of acupotomy combined with PCIA for the
treatment of pain after VATS. It will be carried out at Fujian Provincial Hospital and has been registered with the Chinese Clinical Trial Registry
(ChiCTR1900027191).

After eligibility screening and signing informed consent, eligible participants after thoracoscopic surgery will be randomly distributed into two postoperative
analgesia groups: G1, the acupotomy combined with PCIA group; or G2, the conventional PCIA group. In addition to the abovementioned analgesic regimen, all
subjects will receive conventional postoperative treatment, including health education and conventional medical therapy. The primary outcome measure is
pain scores at rest and coughing evaluated with the VAS by a blinded observer in the PACU and postoperatively at 1, 2, 4, 8, 12, 24, 48 and 72 h.
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The secondary outcome measures are the time to the �rst postoperative analgesic use, postoperative requirements for rescue analgesia, the cumulative
amount of self-administered analgesics, the level of sedation (LOS), Bruggemann comfort scale (BCS), and functional activity score (FAS) concerning adverse
effects and patient satisfaction. The �ow diagram for this trial is presented in Fig. 1.

2.2. Sample size
Based on the results of our preliminary experiments, the mean difference ± SD are 3.21 ± 1.473 in the acupotomy combined with PCIA group and 4.48 ± 1.343
in the conventional PCIA group. We expect an effect size of at least 0.9 for this outcome after the intervention. A sample size of 56 participants is required to
su�ciently detect a target effect size with a type 1 error of 5% (α = 0.05) and 80% power (β = 0.20) using Gpower 3.1.9.2 software. Considering a 20% attrition
rate, 70 participants are necessary, with 35 participants in each group.

2.3. Participants and eligibility criteria
Seventy patients with lung cancer, American Society of Anesthesiologists physical status I-II, aged 30–70 years old, elected for VATS lobectomy with a VAS
score ≥ 7 will be recruited in this clinical study. They will also be required to be able to communicate well and understand how to score their pain level. All
eligible participants who meet the study inclusion criteria will be identi�ed through the Division of Thoracic Surgery. The study exclusion criteria are
coagulation disorders; neuropathy; infections at the site of acupotomy; obesity (body mass index, BMI > 30 kg/m2); clinically signi�cant neurological,
cardiovascular, renal, and hepatic diseases; inability to remove the tracheal catheter or to correctly use the PCIA pump after surgery; psychiatric illnesses that
would interfere with the perception and assessment of pain; and pain-killer use within a week before surgery.

We will have dedicated researchers to screen existing institutional registry records and databases and to work closely with the thoracic surgeons to identify
quali�ed participants. Once eligibility is established, the research staff will contact eligible participants or their families and explain the purpose and
signi�cance of this study, fully provide explanations to remove participants’ doubts, and ascertain interest in enrolment. If the participant agrees to enrol,
informed consent will be obtained. Participants will undergo baseline assessments following informed consent. A CONSORT diagram of participant
recruitment is shown in Table 1.

Table 1
Trial processes chart

Items Before
enrollment
-2-1
(week)

PACU Postoperative
1 h.

Postoperative
2 h.

Postoperative
4 h.

Postoperative
8 h.

Postoperative
12 h.

Postoperative
24 h.

Posto
48 h.

Inclusion criteria ×                

Exclusion criteria ×                

Informed consent ×                

Randomization and
allocation

×                

Pain scores (VAS)   × × × × × × × ×

Postoperative
requirements for
rescue analgesia

  × × × × × × × ×

LOS   × × × × × × × ×

BCS   × × × × × × × ×

FAS   × × × × × × × ×

Cumulative amount
of self-administered
analgesics

              × ×

Adverse events   × × × × × × × ×

Patients’satisfaction.               × ×

2.4. Randomization and blinding
In this study, we will use SAS (SAS 9.2) statistical software to create a randomization sequence by an independent statistician. The randomization sequence
will assign patients on the basis of a 1:1 ratio to either the intervention group (acupotomy combined with PCIA group) or the control group (conventional PCIA
group). Competent doctors will strictly screen quali�ed subjects according to inclusion criteria and exclusion criteria.

The allocation sequence (containing random numbers, allocation and intervention information) will be concealed from the researchers who are responsible for
enrolling and assessing participants in sequentially numbered, opaque, sealed and stapled envelopes. The project manager will evaluate the baseline
information of eligible participants and then inform them which group they are assigned to. Study personnel involved in recruitment, screening, data collection,
and data entry will be blinded to group assignment.
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2.5. Study intervention

2.5.1 Interventions, anaesthesia, and patient-controlled intravenous analgesia
Patients in both groups will receive intravenous inhalation combined with general anaesthesia. After entering the operating room, clinicians will regularly
monitor their blood pressure, electrocardiography, SpO2, and PETCO2 and then open the vein.

General anaesthesia will be induced with 0.05 mg/kg of midazolam, 2–4 µg/kg of fentanyl, and 2 mg/kg of propofol intravenously. Tracheal intubation will be
facilitated with rocuronium bromide 0.6 mg/kg. If necessary, we will repeat intubation. We will use 1–2% sevo�urane to maintain anaesthesia. During the
surgery, patients will intravenously receive propofol and remifentanil at doses of 2-2.5 µg/kg and 3–4 µg/kg, respectively. In addition, we will continuously
administer cisatracurium besylate to maintain muscle relaxation. The oxygen concentration will be adjusted according to the arterial blood gas value of the
partial arterial blood oxygen concentration value. PETCO2 will be controlled between 35 and 40 mmHg. A left-sided double-lumen endobronchial tube will be
inserted under the premise of the tube size matches for the left mainstem bronchial diameter. We will con�rm the correct tube position with the help of
stethoscope and �exible �breoptic bronchoscopy. At 30 min before the end of the operation procedure, we will give the patients 5–10 mg dezocine
intravenously. Patients in the conventional PCIA group will be immediately connected to an intravenous self-control analgesia pump that contains 2 µg/ml of
sufentanil and 8 mg of ondansetron diluted in 100 ml of 0.9% saline after surgery. The initial loading dose is 2 ml, the background dose is 2 ml/h, the single
PCIA dose is 0.5 ml, and the locking time is 15 min. Patients in the acupotomy combined with PCIA group will be treated with acupotomy before the PCIA
treatment.

2.5.2 Acupotomy treatment
Senior TCM doctors with nearly 30 years of clinical experience in acupuncture and 5 years of acupotomology experience will perform all acupotomy
operations. The doctors will not be involved in evaluating the effects of treatment. A �at-head-screw-driver-shaped stainless-steel disposable acupotomy
needle (0.6 mm in diameter and 50 mm in length, Lejiu Acupotomy Company, China) will be used. Acupotomy will be performed in the lateral position. An
iodine antiseptic will be used to sterilize the area for acupotomy. We will not anaesthetize the skin. The needle will be inserted at a position of 0.5–1.5 inches
away from the spinous process at the T4-T7 level on the painful side of the chest, 50–60 mm under the skin and in a direction parallel to the muscle �bres.
The practitioner will stop the acupotomy needle when resistance at the needle point is felt. The practitioner will move the needle point around in different
directions to stimulate the soft tissue 3–5 times until the tenderness disappears. Then, the needle will be pulled out, and gauze will be applied to the site to
prevent bleeding.

2.6 Outcome measures
When the patients are transferred to the post-anaesthesia care unit (PACU), vital

signs (heart rate, noninvasive blood pressure, respiratory rate, and SpO2) will be

monitored and recorded every 5 minutes for at least 30 minutes. When the patients’ vital signs are stable and they are able to communicate easily, a series of
clinical-scale evaluations and analgesia will be evaluated and recorded. The primary outcome measure of this study is the postoperative pain intensity scores.
The pain scores (VAS) in the PACU and postoperatively at 1, 2, 4, 8, 12, 24, 48 and 72 h at rest and coughing will be assessed.

The secondary outcome measures are postoperative requirements for rescue analgesia, the cumulative amount of self-administered analgesics, the LOS, BCS,
and FAS concerning adverse effects and patient satisfaction.

The time to the �rst rescue analgesic use and the cumulative amount of self-administered analgesics in the �rst 48 and 72 hours will be recorded. The BCS,
LOS, and FAS will be recorded at 1, 4, 8, 16, 24, 48, and 72 hours after surgery. The LOS is recorded on a 5-point scale, with 0 indicating fully awake, 1
indicating drowsy/closed eyes, 2 indicating asleep/easily aroused with light tactile stimulation or a simple verbal command, 3 indicating asleep/arousable
only by strong physical stimulation, and 4 indicating unarousable. The BCS is scored as 0, persistent pain; 1, severe pain while deep breathing or coughing; 2,
mild pain while deep breathing or coughing; 3, painless while deep breathing; and 4, painless while coughing. The FAS is scored as A, not restricted; B, mild-to-
moderately restricted; and C, severely restricted. Postoperative adverse effects such as nausea, vomiting, hypotension, hypoxemia, cardiac arrhythmia and the
complications from the drugs and technique will be recorded and treated.

Patients’ satisfaction will be assessed verbally at 24, 48 and 72 hours after surgery using a 5-point Likert scale (5 = completely satis�ed, 4 = quite satis�ed, 3 = 
slightly dissatis�ed, 2 = dissatis�ed, 1 = very dissatis�ed). The observer who records the postoperative data will also be blinded to the group assignment.

2.7 Statistical analysis
The statistical analysis will be carried out using SPSS software (released 2011; IBM SPSS Statistics for Windows, Version 20.0, IBM Corp., Armonk, NY). All
allocated subjects with available data will be analysed, i.e., on the basis of the intention-to-treat. The continuous variables will be presented as the means ± SD
(standard deviations) or medians (25th to 75th centiles) and compared using the two-tailed Mann-Whitney or Student’s t-test, as appropriate. Categorical
variables will be presented as numbers and percentages and analysed by Fisher’s exact or the chi-squared test. All statistical tests will be performed with a
bilateral test, and P ≤ 0.05 will be considered as statistically signi�cant.

3. Discussion
This prospective randomized control study aims to evaluate the effects of acupotomy combined with PCIA (compared to conventional PCIA) on postoperative
pain, functional recovery, postoperative adverse effects and patient satisfaction among patients undergoing VATS with not well-controlled postoperative pain.
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Despite the application of minimally invasive techniques, improved administration of analgesic drugs, and the combined use of analgesic drugs, the
postoperative pain of some patients after thoracoscopic surgery has not been well controlled[21].

As the concept of a multimodal perioperative analgesic regimen, the options for postoperative analgesia must be effective, with minimal side effects, and aim
to decrease the potentially harmful consequences of thoracic surgery on the immediate and long-term patient well-being[22, 23]. Moreover, as improving
patients’ recovery after surgery and reducing patients’ hospital stay are key aims of fast-track surgery, there is an urgent need to consider other pain-relieving
strategies to complement the analgesics currently used[24–26].

PCIA is a common analgesic method after thoracoscopic surgery in clinics[27, 28], and acupotomy is a traditional Chinese acupuncture treatment that focuses
on the pain treatment of clinical diseases[29, 30]. The combination of acupotomy and conventional PCIA can provide new insights into complicated
postoperative pain management and functional rehabilitation of patients after thoracoscopy.

In this study, we will use a combination of patient-reported subjective evaluation scales and objective statistical evaluation indicators of the effect of
analgesic use to verify the effect of acupotomy combined with PCIA on pain after thoracoscopy, making the research results more reliable. In addition, early
rehabilitation of postoperative limb function is also an important part of evaluating the effect of surgical treatment. In this study, the FAS scale will be used to
evaluate the recovery of upper limb motor function in patients after thoracoscopic surgery. At the same time, we will also focus on the evaluation of adverse
reactions and patient satisfaction. To the best of our knowledge, this will be the �rst randomized controlled trial to study the effect of a combination of
acupotomy and PCIA on the management of postoperative pain and functional recovery in this population.

The major limitation of this protocol is its non-double-blind design. Nevertheless, we have taken some remedial measures to further ensure the quality of the
research. For instance, patients will be allocated using a computerized randomization schedule to receive either of two techniques, which may control for
selection bias. Moreover, the outcome assessors and statistical analysts will be blind to the intervention, which may control for report bias. This study also
lacks long-term follow-up observations and assessments. The 3-day continuous observation period re�ects the real-world clinical practice of the observation
of acute analgesia after thoracoscopy and is su�cient to con�rm the clinical e�cacy and safety of acupotomy combined with PCIA in the short-term
treatment of pain after thoracoscopy.

In conclusion, our results could offer an innovative strategy for improving postoperative pain control that could have a substantial impact on postoperative
care and quality of life for patients who undergo VATS.

Trial Status
Protocol number: version 2.0-2019.12.01. Recruiting start date: December 5, 2019. Expected study completion date: December 2020.

Abbreviations
PCIA:patient-controlled intravenous analgesia; VATS:video-assisted thoracic surgery; VAS:visual analogue scale; LOS:the level of sedation; BCS:Bruggemann
comfort scale; NSAID:systemic nonsteroidal anti-in�ammatory drug; FAS:functional activity score; ERAS:Enhanced Recovery After Surgery.

Declarations
Acknowledgements

The authors express their appreciation to the patients, doctors, and nursing staff of the Fujian Provincial Hospital.

Fundings

This study was �nanced by Guiding Projects of Fujian Science and Technology Department (No. 2019Y0054); Fujian Health and Family Planning for Rural
and Urban Communities to Promote Appropriate Technology Projects (No. 2017003; No. 2018005); Fujian Institute of Clinical Geriatrics, Fujian Key Laboratory
of Geriatrics, Shengli Clinical Medical College of Fujian Medical University, Fujian Provincial Hospital. The funding bodys had no role in the design of the study
or in writing the manuscript.

Availability of data and materials

Not applicable.

Authors’ contributions

LZH, JC, LXM, and GMM conceived of the study, designed the study protocol, and drafted the manuscript. JC, LYY wrote the manuscript. LZH is in charge of
coordination and direct implementation. YSX, GJH, JC and LYY helped to develop the study measures and analyses. All authors contributed to drafting the
manuscript and have read and approved the �nal manuscript.

Ethics approval and consent to participate

This study will exactly adhere to the recommendations of the Declaration of Helsinki. All participants will be completely informed of the study and will sign the
informed consent form before participation. This trial has been approved by the Ethics Board of Fujian Provincial Hospital (K2018-06-007).



Page 6/8

Consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

Authors and a�liations

Cai Jiang, PhDa ; Physician-in-charge

a Fujian Provincial Hospital, Fuzhou, Fujian, China.

Email: jiangcai88@126.com

Yinyan Li b; Physician-in-charge

b Outpatient department of Guoyitang a�liated to Fujian University of traditional Chinese Medicine, Fuzhou, Fujian, China.

Email: 568729862@qq.com

Xiaomei Li, MD*,a; Physician-in-charge

aFujian Provincial Hospital, Fuzhou, Fujian, China.

Email: 568791149@qq.com

Jinhua Guo, BSa; Massage therapist

aFujian Provincial Hospital, Fuzhou, Fujian, China.

Email: 304081635@qq.com

Miaomiao Guo, MDa; Physician-in-charge

aFujian Provincial Hospital, Fuzhou, Fujian, China.

Email: 1016890306@qq.com

Shengxian Yu, BSa; Resident physician

aFujian Provincial Hospital, Fuzhou, Fujian, China.

Email: 472705516@qq.com

Zhonghua Lin, M.D#,a; Chief physician

aFujian Provincial Hospital, Fuzhou, Fujian, China.

Email: doctor_lzh71@163.com

#Corresponding Author

Zhonghua Lin, M.D, Professor

1 Department of Geriatric Medicine, Fujian Provincial Hospital, Fujian Institute of Clinical Geriatric, Fuzhou, China

2 Fujian Provincial Center for Geriatrics, Shengli Clinical Medical College of Fujian Medical University, Fuzhou, China

No. 134 East Street, Fuzhou, Fujian 350001, P.R. China

Email: doctor_lzh71@163.com

Tel: (+86) 591-88216016

Fax: (+86) 591-87532356

References

mailto:doctor_lzh71@163.com


Page 7/8

 [1]   Jin J, Min S, Chen Q, et al. Patient-controlled intravenous analgesia with tramadol and lornoxicam after thoracotomy: A comparison with patient-
controlled epidural analgesia[J]. Medicine (Baltimore), 2019,98(7):e14538.DOI:10.1097/MD.0000000000014538.

 [2]   Dai F, Meng S, Mei L, et al. Single-port video-assisted thoracic surgery in the treatment of non-small cell lung cancer: a propensity-matched comparative
analysis[J]. J Thorac Dis, 2016,8(10):2872-2878.DOI:10.21037/jtd.2016.10.27.

 [3]   Zhu Y, Liang M, Wu W, et al. Preliminary results of single-port versus triple-port complete thoracoscopic lobectomy for non-small cell lung cancer[J]. Ann
Transl Med, 2015,3(7):92.DOI:10.3978/j.issn.2305-5839.2015.03.47.

 [4]   Maguire M F, Latter J A, Mahajan R, et al. A study exploring the role of intercostal nerve damage in chronic pain after thoracic surgery[J]. Eur J
Cardiothorac Surg, 2006,29(6):873-879.DOI:10.1016/j.ejcts.2006.03.031.

 [5]   Xu J, Yang X, Hu X, et al. Multiple-level Thoracic Paravertebral Block Using Ropivacaine with/without Dexmedetomidine in Video-Assisted Thoracoscopic
Surgery[J]. Journal of Cardiothoracic & Vascular Anesthesia, 2017:S1719033445.

 [6]   Lovich-Sapola J, Smith C E, Brandt C P. Postoperative pain control[J]. Surg Clin North Am, 2015,95(2):301-318.DOI:10.1016/j.suc.2014.10.002.

 [7]   Hiro K, Sugiyama T, Kurata M, et al. [Postoperative Analgesia for Video-assisted Thoracoscopic Surgery--Continuous Intravenous Infusion of Fentanyl
Combined with Intercostal Nerve Block v.s. Continuous Epidural Analgesia][J]. Masui, 2016,65(2):114-118.

 [8]   Yie J C, Yang J T, Wu C Y, et al. Patient-controlled analgesia (PCA) following video-assisted thoracoscopic lobectomy: comparison of epidural PCA and
intravenous PCA[J]. Acta Anaesthesiol Taiwan, 2012,50(3):92-95.DOI:10.1016/j.aat.2012.08.004.

 [9]   Ong C K, Lirk P, Seymour R A, et al. The e�cacy of preemptive analgesia for acute postoperative pain management: a meta-analysis[J]. Anesth Analg,
2005,100(3):757-773.DOI:10.1213/01.ANE. 0000144428.98767.0E.

[10]  Fibla J J, Molins L, Mier J M, et al. The e�cacy of paravertebral block using a catheter technique for postoperative  analgesia in thoracoscopic surgery: a
randomized trial[J]. Eur J Cardiothorac Surg, 2011,40(4):907-911.DOI:10.1016/j.ejcts.2010.12.043.

[11]  Chen N, Qiao Q, Chen R, et al. The effect of ultrasound-guided intercostal nerve block, single-injection erector spinae plane block and multiple-injection
paravertebral block on postoperative analgesia in thoracoscopic surgery: A randomized, double-blinded, clinical trial[J]. J Clin Anesth, 2019,59:106-
111.DOI:10.1016/j.jclinane.2019.07.002.

[12]  Unic-Stojanovic D, Babic S, Jovic M. Bene�ts, risks and complications of perioperative use of epidural anesthesia[J]. Med Arch, 2012,66(5):340-343.

[13]  Freise H, Van Aken H K. Risks and bene�ts of thoracic epidural anaesthesia[J]. Br J Anaesth, 2011,107(6):859-868.DOI:10.1093/bja/aer339.

[14]  Ljungqvist O, Scott M, Fearon K C. Enhanced Recovery After Surgery: A Review[J]. JAMA Surg, 2017,152(3):292-298.DOI:10.1001/jamasurg.2016.4952.

[15]  Beverly A, Kaye A D, Ljungqvist O, et al. Essential Elements of Multimodal Analgesia in Enhanced Recovery After Surgery (ERAS) Guidelines[J].
Anesthesiol Clin, 2017,35(2):e115-e143.DOI: 10.1016/j.anclin.2017.01.018.

[16]  Bertolaccini L, Brunelli A. Devising the guidelines: the techniques of uniportal video-assisted thoracic surgery-postoperative management and enhanced
recovery after surgery[J]. J Thorac Dis, 2019,11(Suppl 16):S2069-S2072.DOI:10.21037/jtd.2019.01.62.

[17]  Guthrie M P, Xhaja A, Beck A W. Improving Lower Extremity Bypass Patient Outcomes: Enhanced Recovery After Surgery Implementation Project[J]. J Nurs
Care Qual, 2019.DOI:10.1097/NCQ.0000000000000431.

[18]  Piccioni F, Segat M, Falini S, et al. Enhanced recovery pathways in thoracic surgery from Italian VATS Group: perioperative analgesia protocols[J]. J
Thorac Dis, 2018,10(Suppl 4):S555-S563.DOI:10.21037/jtd.2017.12.86.

[19]  Li S, Shen T, Liang Y, et al. Effects of Miniscalpel-Needle Release on Chronic Neck Pain: A Retrospective Analysis with 12-Month Follow-Up[J]. PLoS One,
2015,10(8):e137033.DOI: 10.1371/journal.pone.0137033.

[20]  Jang E H, Kim S Y, Kim H S, et al. Acupotomy and venesection in Upper Limb Lymphedema and Peripheral neuropathy following Breast Cancer Surgery[J].
Journal of Pharmacopuncture, 2009,12(4):119-126.

[21]  Bai Y, Sun K, Xing X, et al. Postoperative analgesic effect of hydromorphone in patients undergoing single-port video-assisted thoracoscopic surgery: a
randomized controlled trial[J]. J Pain Res, 2019,12:1091-1101.DOI:10.2147/JPR.S194541.

[22]  Wick E C, Grant M C, Wu C L. Postoperative Multimodal Analgesia Pain Management With Nonopioid Analgesics and  Techniques: A Review[J]. JAMA
Surg, 2017,152(7):691-697.DOI:10.1001/jamasurg.2017.0898.

[23]  Ren C, Zhang X, Liu Z, et al. Effect of Intraoperative and Postoperative Infusion of Dexmedetomidine on the Quality of Postoperative Analgesia in Highly
Nicotine-Dependent Patients After Thoracic Surgery: A CONSORT-Prospective, Randomized, Controlled Trial[J]. Medicine (Baltimore),
2015,94(32):e1329.DOI:10.1097/MD.0000000000001329.



Page 8/8

[24]  Holbek B L, Horsleben P R, Kehlet H, et al. Fast-track video-assisted thoracoscopic surgery: future challenges[J]. Scand Cardiovasc J, 2016,50(2):78-
82.DOI:10.3109/14017431.2015.1114665.

[25]  Kehlet H, Wilmore D W. Evidence-based surgical care and the evolution of fast-track surgery[J]. Ann Surg, 2008,248(2):189-
198.DOI:10.1097/SLA.0b013e31817f2c1a.

[26]  Xia Y, Chang S, Ye J, et al. [Application Effect of Fast Track Surgery for Patients with Lung Cancer: A Meta-analysis][J]. Zhongguo Fei Ai Za Zhi,
2016,19(12):827-836.DOI:10.3779/j.issn.1009-3419.2016.12.05.

[27]  Zhou Y, Huang J X, Lu X H, et al. Patient-controlled intravenous analgesia for non-small cell lung cancer patient after thoracotomy[J]. J Cancer Res Ther,
2015,11 Suppl 1:C128-C130.DOI:10.4103/0973-1482.163870.

[28]  Jin J, Min S, Chen Q, et al. Patient-controlled intravenous analgesia with tramadol and lornoxicam after thoracotomy: A comparison with patient-
controlled epidural analgesia[J]. Medicine (Baltimore), 2019,98(7):e14538.DOI:10.1097/MD.0000000000014538.

[29]  Liu F, Zhou F, Zhao M, et al. Acupotomy Therapy for Chronic Nonspeci�c Neck Pain: A Systematic Review and Meta-Analysis[J]. Evid Based Complement
Alternat Med, 2017,2017:6197308.DOI:10.1155/2017/6197308.

[30]  Kwon C Y, Yoon S H, Lee B. Clinical effectiveness and safety of acupotomy: An overview of systematic reviews[J]. Complement Ther Clin Pract,
2019,36:142-152.DOI:10.1016/j.ctcp. 2019.07.002.

Figures

Figure 1

Flow diagram of participants

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

SPIRITChecklist.doc

https://assets.researchsquare.com/files/ae54cefa-90ae-4dc2-8c2d-fbf062bb07c3/v1/SPIRIT%20Checklist.doc

