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Is a tourniquet necessary
 in arthroscopic anterior
cruciate ligament reconstruction?
A randomized controlled study protocol
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Abstract
Background: In the past few decades, the number of surgery of anterior cruciate ligament reconstruction (ACLR) implemented in
the outpatient centers has dramatically enhanced. There is still a lack of effective randomized controlled trials in the literature to
demonstrate the effectiveness of tourniquets. As a kind of prospective clinical trial, this research protocol is conducted to compare
the results of ACLR with and without the use of a tourniquet.

Methods: All the patients aged 18 or over who underwent the selective primary anterior cruciate ligament reconstruction in our
hospital from November 2020 to January 2022 are eligible to take part in our experiment. Exclusion criteria are history of peripheral
neuropathy, pregnancy, lumbar radiculopathy, or surgery to the injured or contralateral knee. After the written informed consent is
given, the patients participating in the study are randomly assigned to the tourniquet group (group 1) and the tourniquet free group
(group 2) on the day of operation, through utilizing the computer-generated random table with 10 members in each group. And the
assignments were kept in an opaque and sealed envelope. Any comments on visual difficulties in the process of operative time,
arthroscopy, complications, and total bleeding from suction and drainage, as well as the reduction of postoperative hemoglobin are
assessed as the parameters. The software of SPSS v. 24 is applied for all the statistical analyses.

Results: This protocol will provide a reliable theoretical basis for the following research.

Trial registration: This study protocol was registered in Research Registry (researchregistry6240).

Abbreviations: ACL = ranterior cruciate ligament reconstruction, IKDC = International Knee Documentation Committee.
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1. Introduction

In the past few decades, the number of surgery of anterior cruciate
ligament reconstruction (ACLR) implemented in the outpatient
centers has dramatically enhanced. For instance, about 43
percent of ACLR were conducted in 1994 in the outpatient
clinics, which rose to more than 94 percent in 2014.[1,2,3,4,5]

However, it is not clear whether a tourniquet should be used in
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ACLR surgery. The advantages of using tourniquets include
reducing blood loss in the joints, improving visibility, and thus
possibly shortening the operation time.[6,7,8,9] However, there are
reports that the use of tourniquets have adverse effects.
Disadvantages involve muscle atrophy and weakness, neuropa-
thy, and the increased pain after operation. Some uncommon
complications such as the high incidence rate of thromboembolic
events and rhabdomyolysis have also been
reported.[10,11,12,13,14,15]

A number of researches have been implemented to explore
the efficiency of tourniquet on the prognosis after receiving
ACLR.[16,17,18,19,20] Daniel et al confirmed that tourniquet
applications at 12 weeks after operation can delay the recovery
of quadriceps femoris strength and lead to more muscle
atrophy, but there is no apparent difference at 52 weeks.[16] In
the literature, a number of randomized studies on our subject
are reported.[10,21] Nicholas et al concluded that using the
tourniquets led to a significant decrease in thigh circumference
at 3 weeks, but there is no difference in the muscle strength
at 6 months.[10] Nakayama et al suggested that there is no
difference in function between groups 3 months after
operation.[21]

There is still a lack of effective randomized controlled trials in
the literature to demonstrate the effectiveness of tourniquets. As a
kind of prospective clinical trial, this research protocol is
conducted to compare the results of ACLR with and without
the use of a tourniquet.

https://orcid.org/0000-0002-6291-9253
https://orcid.org/0000-0002-6291-9253
mailto:longyi2019enjoy@126.com
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000023724


Liao et al. Medicine (2021) 100:5 Medicine
2. Materials and methods

2.1. Patients and design

This trial protocol was approved through the institutional
review committee of the Affiliated Zhuzhou Hospital Xiangya
Medical College CSU (protocol number 182-15) and it had been
prospectively registered with the Research Registry (resear-
chregistry6240). This current report is implemented in accor-
dance with the guidelines of Consolidated Standards of
Reporting Trials (CONSORT). All the patients aged 18 or
over who underwent the selective primary anterior cruciate
ligament reconstruction in our hospital from November 2020 to
January 2022 are eligible to take part in our experiment.
Exclusion criteria are history of peripheral neuropathy,
pregnancy, lumbar radiculopathy, or surgery to the injured
or contralateral knee. After the written informed consent is
given, the patients participating in the study are randomly
assigned to the tourniquet group (group 1) and the tourniquet
free group (group 2) on the day of operation, through utilizing
the computer-generated random table with 10 members in each
group. And the assignments were kept in an opaque and sealed
envelope.
2.2. Surgical techniques

Surgery is performed under general anesthesia. All the surgeries
are implemented through an experienced author. In the group 1,
the tourniquet is inflated to 300mm mercury and the tourniquet
time is recorded. In the group 2, the tourniquet is not inflated.
Anatomically single-bundle ACL reconstruction is performed
using autogenous bone tendon-bone grafts collected from the
ipsilateral knee of patient. The blunt resection of central 1/3
patellar tendon is carried out with a 1/4 inch curved osteotome
and a swinging bone saw. Femoral tunnel is independent of
tibial tunnel and drilled in the original ACL footprint center
through accessory anteromedial portal. Through remaining
tibial footprint, the anterior-medial tibial tunnel can be drilled
with the posterior reamer. The graft enters the joint through
taking the suture ring from femoral tunnel and then passing the
sutures from the anterior cruciate ligament graft through suture
ring and passing out through lateral thigh. The graft femoral
side is fixed with the interference screw; while tibial side is fixed
with suspensory fixation or aperture fixation. Before fixing the
tibial, graft is tensioned in the range of 10 to 20N, and knee is
circulated fifteen times, if necessary, the graft is kept tensioned.
After tensioning the graft, an arthroscope is inserted immedi-
ately at the joint to ensure that there is no roof and wall
impingement.
2.3. Rehabilitation

We utilized an identical program of rehabilitation for the 2
techniques, emphasizing the restoration of quadriceps function
and complete extension as quickly as possible. The program of
accelerated rehabilitation is started immediately after finishing
the operation. And the full weight-bearing is encouraged where
permitted. Utilizing the compression and cooling systems from
day 1 until the swelling is evidently reduced. In the first 6 weeks, a
brace is applied to allow full flexion. And the quadriceps
strengthening is limited to the first 3 months of closed exercise of
kinetic chain. The water jogging, cycling and proprioceptive
training are started after 3 weeks and lasted for 3months. Jogging
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is allowed at the earliest 3 months after operation. It is
recommended to resume the unrestricted physical activity for
at least 6 months, involving some pivotal sports such as skiing or
football.
2.4. Outcomes

Any comments on visual difficulties in the process of operative
time, arthroscopy, complications, and total bleeding from suction
and drainage, as well as the reduction of postoperative
hemoglobin are assessed as the parameters. The patients
evaluated pain after operation (i.e., visual analogue scale) is
scored the next day according to grading scale. The visual
analogue scale is horizontal line of 100millimeters in length, with
both ends fixed by the word descriptors. The patients mark the
point on the line that they thought best expresses their perception
of their present state. The score of visual analogue score is
measuring via determining the millimeter from left end to the
patient’s marker point.

2.5. Statistical analysis

The software of SPSS v. 24 is applied for all the statistical
analyses (IBM Corp., Armonk, NY, USA). The descriptive
statistics of clinical characteristics and demographic character-
istics are expressed in terms of the mean standard deviation
of the continuous scale variables. Student t test is applied for
the difference between the continuous scale variables of normal
distribution, and Wilcoxon rank sum test is utilized for the
difference between the non-normal variables. The Fisher exact
test and Pearson Chi-Squared test is used to determine the
correlation between the categorical variables. On the basis
of intention-to-treat principle, all the analyses can be carried
out.

3. Discussion

There is still a lack of effective randomized controlled trials in
the literature to demonstrate the effectiveness of tourniquets. As
a kind of prospective clinical trial, this research protocol is
conducted to compare the results of ACLR without or with
using the tourniquet. It is speculated that the use of tourniquet
can shorten the operation time via improving the visual
effect, whereas the postoperative bleeding and increased
complaints, resulting in postoperative early recovery disorders.
This protocol will provide a reliable theoretical basis for the
following research.

Author contributions

Conceptualization: Yi Long.
Data curation: Weifeng Liao, Xinning He, Zhiyong Du.
Formal analysis: Weifeng Liao, Xinning He.
Funding acquisition: Yi Long.
Investigation: Weifeng Liao, Xinning He.
Methodology: Zhiyong Du.
Resources: Yi Long.
Software: Zhiyong Du.
Supervision: Yi Long.
Validation: Zhiyong Du.
Visualization: Xinning He.
Writing – original draft: Weifeng Liao.
Writing – review & editing: Yi Long.



Liao et al. Medicine (2021) 100:5 www.md-journal.com
References

[1] AdamsD, Logerstedt DS, Hunter-GiordanoA, et al. Current concepts for
anterior cruciate ligament reconstruction: a criterion-based rehabilita-
tion progression. J Orthop Sports Phys Ther 2012;42:601–14.

[2] de Sa D, Shanmugaraj A, Weidman M, et al. All-inside anterior cruciate
ligament reconstruction-a systematic review of techniques, outcomes,
and complications. J Knee Surg 2018;31:895–904.

[3] Papalia R, Franceschi F, Tecame A, et al. Anterior cruciate ligament
reconstruction and return to sport activity: postural control as the key to
success. Int Orthop 2015;39:527–34.

[4] Xiang X, Qu Z, Sun H, et al. Single-tunnel anatomic double-bundle
anterior cruciate ligament reconstruction has the same effectiveness as
double femoral, double tibial tunnel: a prospective randomized study.
Medicine (Baltimore) 2019;98:e14851.

[5] Lee JH, Han SB, Park JH, et al. Impaired neuromuscular control up to
postoperative 1 year in operated and nonoperated knees after anterior
cruciate ligament reconstruction. Medicine (Baltimore) 2019;98:e15124.

[6] Kuo LT, Yu PA, Chen CL, et al. Tourniquet use in arthroscopic anterior
cruciate ligament reconstruction: a systematic review andmeta-analysis of
randomised controlled trials. BMC Musculoskelet Disord 2017;18:358.

[7] Žargi T, Drobnic ̌ M, Stražar K, et al. Short-term preconditioning with
blood flow restricted exercise preserves quadriceps muscle endurance in
patients after anterior cruciate ligament reconstruction. Front Physiol
2018;9:1150.

[8] Wu H, Chen LX, Li YL, et al. Tourniquet used in anterior cruciate
ligament reconstruction: a system review. Eur J Orthop Surg Traumatol
2014;24:999–1003.

[9] Karaaslan F, Karao�glu S, Yurdakul E. reducing intra-articular
hemarthrosis after arthroscopic anterior cruciate ligament reconstruction
by the administration of intravenous tranexamic acid: a prospective
randomized controlled trial. Am J Sports Med 2015;43:2720–6.

[10] Nicholas SJ, Tyler TF, McHugh MP, et al. The effect on leg strength of
tourniquet use during anterior cruciate ligament reconstruction: a
prospective randomized study. Arthroscopy 2001;17:603–7.
3

[11] Arciero RA, Scoville CR, Hayda RA, et al. The effect of tourniquet use in
anterior cruciate ligament reconstruction. A prospective, randomized
study. Am J Sports Med 1996;24:758–64.

[12] Kokki H, Väätäinen U, Miettinen H, et al. Tourniquet-induced enmg
changes in arthroscopic anterior cruciate ligament reconstruction. A
comparison of low and high-pressure tourniquet systems. Ann Chir
Gynaecol 2000;89:313–7.

[13] Guler G, Karaoglu S, Akin A, et al. When to inject analgesic agents intra-
articularly in anterior cruciate ligament reconstruction: before or after
tourniquet releasing. Arthroscopy 2004;20:918–21.

[14] Kokki H, Väätäinen U, Penttilä I, et al. Metabolic effects of a low-
pressure tourniquet system compared with a high-pressure tourniquet
system in arthroscopic anterior crucial ligament reconstruction. Acta
Anaesthesiol Scand 1998;42:418–24.

[15] Guanche CA. Tourniquet-induced tibial nerve palsy complicating
anterior cruciate ligament reconstruction. Arthroscopy 1995;11:620–2.

[16] Daniel DM, Lumkong G, Stone ML, et al. Effects of tourniquet use in
anterior cruciate ligament reconstruction. Arthroscopy 1995;11:307–11.

[17] Atisuksma ID, Rhatomy S, Dewo P. A tourniquet-less technique using
saline epinephrine irrigation system in an arthroscopic ACL reconstruc-
tion in patient with history of popliteal artery ligation. Int J Surg Case
Rep 2018;53:157–62.

[18] Struijk-Mulder MC, Ettema HB, Verheyen CC, et al. Deep vein
thrombosis after arthroscopic anterior cruciate ligament reconstruc-
tion: a prospective cohort study of 100 patients. Arthroscopy 2013;29:
1211–6.

[19] Wu CL, Bronstein RD, Chen JM, et al. Postoperative analgesic
requirements in patients undergoing arthroscopic anterior cruciate
ligament reconstruction. Am J Orthop (Belle Mead NJ) 2000;29:974–8.

[20] Reda W, ElGuindy AMF, Zahry G, et al. Anterior cruciate ligament
reconstruction; is a tourniquet necessary?. A randomized controlled trial.
Knee Surg Sports Traumatol Arthrosc 2016;24:2948–52.

[21] Nakayama H, Yoshiya S. The effect of tourniquet use on operative
performance and early postoperative results of anatomic double-bundle
anterior cruciate ligament reconstruction. J Orthop Sci 2013;18:586–91.

http://www.md-journal.com

	Is a tourniquet necessary in arthroscopic anterior cruciate ligament reconstruction?
	1 Introduction
	2 Materials and methods
	2.1 Patients and design
	2.2 Surgical techniques
	2.3 Rehabilitation
	2.4 Outcomes
	2.5 Statistical analysis

	3 Discussion
	Author contributions
	References


