Clinical Cases

Baishideng Publishing Group Inc



Jaishideng®

g é) Clinical C
Contents Thrice Monthly Volume 9 Number 34 December 6, 2021
OPINION REVIEW
10392  Regulating monocyte infiltration and differentiation: Providing new therapies for colorectal cancer
patients with COVID-19
Bai L, Yang W, Qian L, Cui JW
REVIEW
10400  Role of circular RNAs in gastrointestinal tumors and drug resistance
Xi SJ, Cai WQ, Wang QQ, Peng XC
MINIREVIEWS
10418  Liver injury associated with acute pancreatitis: The current status of clinical evaluation and involved
mechanisms
Liu W, Du JJ, Li ZH, Zhang XY, Zuo HD
10430  Association between celiac disease and vitiligo: A review of the literature
Zhang JZ, Abudoureyimu D, Wang M, Yu SR, Kang XJ
10438  Role of immune escape in different digestive tumours
Du XZ, Wen B, Liu L, Wei YT, Zhao K
ORIGINAL ARTICLE
Basic Study
10451 Magnolol protects against acute gastrointestinal injury in sepsis by down-regulating regulated on
activation, normal T-cell expressed and secreted
Mao SH, Feng DD, Wang X, Zhi YH, Lei S, Xing X, Jiang RL, Wu JN
Case Control Study
10464  Effect of Nephritis Rehabilitation Tablets combined with tacrolimus in treatment of idiopathic
membranous nephropathy
Lv W, Wang MR, Zhang CZ, Sun XX, Yan ZZ, Hu XM, Wang TT
Retrospective Cohort Study
10472 1 amby's tripe extract and vitamin B,,capsule plus celecoxib reverses intestinal metaplasia and atrophy: A
retrospective cohort study
Wu SR, Liu J, Zhang LF, Wang N, Zhang LY, Wu Q, Liu JY, Shi YO
10484  Clinical features and survival of patients with multiple primary malignancies
Wang XK, Zhou MH
WJCC | https://www.wjgnet.com I December 6,2021 | Volume9 | Issue34 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 34 December 6, 2021

Retrospective Study

10494  Thoracoscopic segmentectomy and lobectomy assisted by three-dimensional computed-tomography
bronchography and angiography for the treatment of primary lung cancer

Wu YJ, Shi QT, Zhang Y, Wang YL

10507 Endoscopic ultrasound fine needle aspiration vs fine needle biopsy in solid lesions: A multi-center analysis

Moura DTH, McCarty TR, Jirapinyo P, Ribeiro IB, Farias GFA, Madruga-Neto AC, Ryou M, Thompson CC

10518  Resection of bilateral occipital lobe lesions during a single operation as a treatment for bilateral occipital
lobe epilepsy

Lyu YE, Xu XF, Dai S, Feng M, Shen SP, Zhang GZ, Ju HY, Wang Y, Dong XB, Xu B

10530  Improving rehabilitation and quality of life after percutaneous transhepatic cholangiography drainage
with a rapid rehabilitation model

Xia LL, Su T, Li Y, Mao JF, Zhang QH, Liu YY

10540 Combined lumbar muscle block and perioperative comprehensive patient-controlled intravenous
analgesia with butorphanol in gynecological endoscopic surgery

Zhu RY, Xiang SQ, Chen DR

10549  Teicoplanin combined with conventional vancomycin therapy for the treatment of pulmonary methicillin-
resistant Staphylococcus aureus and Staphylococcus epidermidis infections

Wu W, Liu M, Geng JJ, Wang M

10557  Application of narrative nursing in the families of children with biliary atresia: A retrospective study

Zhang LH, Meng HY, Wang R, Zhang YC, Sun J

Observational Study

10566 Comparative study for predictability of type 1 gastric variceal rebleeding after endoscopic variceal
ligation: High-frequency intraluminal ultrasound study

Kim JH, Choe WH, Lee SY, Kwon SY, Sung IK, Park HS

10576  Effects of WeChat platform-based health management on health and self-management effectiveness of
patients with severe chronic heart failure

Wang ZR, Zhou JW, Liu XP, Cai GJ, Zhang QH, Mao JF

10585  Early cardiopulmonary resuscitation on serum levels of myeloperoxidase, soluble ST2, and hypersensitive
C-reactive protein in acute myocardial infarction patients

Hou M, Ren YP, Wang R, Lu LX

Prospective Study

10595 Remimazolam benzenesulfonate anesthesia effectiveness in cardiac surgery patients under general
anesthesia

Tang F, Yi JM, Gong HY, Lu ZY, Chen J, Fang B, Chen C, Liu ZY

Guieidenge WICC | https://www.wjgnet.com I December 6,2021 | Volume9 | Issue34 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 34 December 6, 2021
Randomized Clinical Trial
10604  Effects of lower body positive pressure treadmill on functional improvement in knee osteoarthritis: A
randomized clinical trial study
Chen HX, Zhan YX, Ou HN, You YY, Li WY, Jiang SS, Zheng MF, Zhang LZ, Chen K, Chen QX
SYSTEMATIC REVIEWS
10616  Effects of hypoxia on bone metabolism and anemia in patients with chronic kidney disease
Kan C, Lu X, Zhang R
META-ANALYSIS
10626  Intracuff alkalinized lidocaine to prevent postoperative airway complications: A meta-analysis
Chen ZX, Shi Z, Wang B, Zhang Y
CASE REPORT
10638  Rarely fast progressive memory loss diagnosed as Creutzfeldt-Jakob disease: A case report
Xu YW, Wang JO, Zhang W, Xu SC, Li YX
10645  Diagnosis, fetal risk and treatment of pemphigoid gestationis in pregnancy: A case report
Jiao HN, Ruan YP, Liu Y, Pan M, Zhong HP
10652  Histology transformation-mediated pathological atypism in small-cell lung cancer within the presence of
chemotherapy: A case report
Ju Q, Wu YT, Zhang Y, Yang WH, Zhao CL, Zhang J
10659  Reversible congestive heart failure associated with hypocalcemia: A case report
Wang C, Dou LW, Wang TB, Guo Y
10666  Excimer laser coronary atherectomy for a severe calcified coronary ostium lesion: A case report
Hou FJ, Ma XT, Zhou YJ, Guan J
10671 Comprehensive management of malocclusion in maxillary fibrous dysplasia: A case report
Kaur H, Mohanty S, Kochhar GK, Igbal S, Verma A, Bhasin R, Kochhar AS
10681 Intravascular papillary endothelial hyperplasia as a rare cause of cervicothoracic spinal cord compression:
A case report
Gu HL, Zheng XQ, Zhan SQ, Chang YB
10689  Proximal true lumen collapse in a chronic type B aortic dissection patient: A case report
Zhang L, Guan WK, Wu HP, Li X, Lv KP, Zeng CL, Song HH, Ye QL
10696 Tigecycline sclerotherapy for recurrent pseudotumor in aseptic lymphocyte-dominant vasculitis-
associated lesion after metal-on-metal total hip arthroplasty: A case report
Lin IH, Tsai CH
Bishidenge WVJCC | https://www.wjgnet.com 111 December 6,2021 | Volume9 | Issue34 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 34 December 6, 2021
10702  Acute myocardial infarction induced by eosinophilic granulomatosis with polyangiitis: A case report
Jiang XD, Guo S, Zhang WM
10708 Aggressive natural killer cell leukemia with skin manifestation associated with hemophagocytic
lymphohistiocytosis: A case report
Peng XH, Zhang LS, Li LJ, Guo XJ, Liu'Y
10715  Chronic lymphocytic leukemia/small lymphocytic lymphoma complicated with skin Langerhans cell
sarcoma: A case report
Li SY, Wang Y, Wang LH
10723  Severe mediastinitis and pericarditis after endobronchial ultrasound-guided transbronchial needle
aspiration: A case report
Koh JS, Kim YJ, Kang DH, Lee JE, Lee SI
10728  Obturator hernia - a rare etiology of lateral thigh pain: A case report
Kim JY, Chang MC
10733  Tracheal tube misplacement in the thoracic cavity: A case report
Li KX, Luo YT, Zhou L, Huang JP, Liang P
10738  Peri-implant keratinized gingiva augmentation using xenogeneic collagen matrix and platelet-rich fibrin:
A case report
Han CY, Wang DZ, Bai JF, Zhao LL, Song WZ
Bishidenge WVJCC | https://www.wjgnet.com IX December 6,2021 | Volume9 | Issue34 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 34 December 6, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Gagan Mathur, MBBS, MD, Associate Professor, Director,
Staff Physician, Department of Pathology, Saint Luke's Health System, Kansas City, MO 64112, United States.
gmathur@saint-lukes.org

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:
Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yan-Xia Xing, Production Department Director: Yu-Jie Ma; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
December 6, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com X December 6,2021 | Volume9 | Issue34 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v9.i34.10604

World Journal of
Clinical Cases

World | Clin Cases 2021 December 6; 9(34): 10604-10615

ISSN 2307-8960 (online)

Randomized Clinical Trial

ORIGINAL ARTICLE

Effects of lower body positive pressure treadmill on functional
improvement in knee osteoarthritis: A randomized clinical trial study

Hong-Xin Chen, Yao-Xuan Zhan, Hai-Ning Ou, Yao-Yao You, Wan-Ying Li, Shan-Shan Jiang, Mei-Feng Zheng,
Lin-Zi Zhang, Ke Chen, Qiu-Xia Chen

ORCID number: Hong-Xin Chen
0000-0001-6208-5239; Yao-Xuan
Zhan 0000-0001-9061-9496; Hai-Ning
Ou 0000-0003-4182-3081; Yao-Yao
You 0000-0002-8366-9580; Wan-Ying
Li 0000-0002-5276-5625; Shan-Shan
Jiang 0000-0003-0078-7504; Mei-
Feng Zheng 0000-0002-1371-6740;
Lin-Zi Zhang 0000-0001-5435-6676;
Ke Chen 0000-0003-2170-187X; Qiu-
Xia Chen 0000-0002-6813-9960.

Author contributions: Chen HX
and Zhang YX contributed equally
as co-first authors; Chen K and
Chen QX contributed equally as
co-correspondence authors; Chen
QX, Chen K, Chen HX and Zhan
YX were responsible for the study
conception and design, data
analysis and interpretation, and
manuscript drafting; Ou HN, You
YY, Li WY, Jiang SS, Zheng MF
and Zhang LZ were responsible for
the data collection and data
analysis; all authors reviewed and
approved the final version to be
published.

Institutional review board
statement: This study was
approved by the Medical Ethics
Association of the Fifth Affiliated
Hospital of Guangzhou Medical
University (No. KY01-2018-10-18).

Clinical trial registration statement:
This study was registered at the

Jaishideng®

WJCC | https://www.wjgnet.com

Hong-Xin Chen, Yao-Yao You, Wan-Ying Li, Mei-Feng Zheng, Department of Rehabilitation
Medicine, The Fifth Affiliated Hospital of Guangzhou Medical University, Guangzhou 510700,
Guangdong Province, China

Yao-Xuan Zhan, Qiu-Xia Chen, Department of General Medicine, The Fifth Affiliated Hospital of
Guangzhou Medical University, Guangzhou 510700, Guangdong Province, China

Hai-Ning Ou, Guangzhou Key Laboratory of Enhanced Recovery After Abdominal Surgery, The
Fifth Affiliated Hospital of Guangzhou Medical University, Guangzhou 510700, Guangdong
Province, China

Shan-Shan Jiang, Department of Rehabilitation Medicine, Nanjing University of Chinese
Medicine, Nanjing 210023, Jiangsu Province, China

Lin-Zi Zhang, Department of Rehabilitation Medicine, Guangdong Pharmaceutical University,
Guangzhou 510006, Guangdong Province, China

Ke Chen, Department of Osteology, The Fifth Affiliated Hospital of Guangzhou Medical
University, Guangzhou 510700, Guangdong Province, China

Corresponding author: Qiu-Xia Chen, MD, Associate Chief Physician, Department of General
Medicine, The Fifth Affiliated Hospital of Guangzhou Medical University, No. 621 Gangwan
Road, Huangpu District, Guangzhou 510700, Guangdong Province, China. zhh-yy(@163.com

Abstract

BACKGROUND

Knee joint pain and stiffness are the two main symptoms of knee osteoarthritis
(OA) and thus restrict a patient’s activities, such as walking and walking up and
downstairs. The lower body positive pressure (LBPP) treadmill as one of the
emerging body weight support system devices brings new hope for exercise-
related rehabilitation for knee OA patients.

AIM

To investigate the biomechanical effects and the subjective clinical assessment of
LBPP treadmill walking exercise when compared with conventional therapy in
mild to moderate knee OA patients.
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Chen HX et al. LBPP treadmill training on knee osteoarthritis

METHODS

Eighteen patients with mild-to-moderate knee OA were recruited in this
randomized controlled trial (RCT) study. The eligible knee OA patients were
randomly assigned to two groups: LBPP and control groups. The patients in the
LBPP group performed an LBPP walking training program for 30 min/session per
day, 6 d per week for 2 wk whereas the patients in the control group performed
walking on the ground for the same amount. All patients underwent clinical
assessments and three-dimensional gait analysis at pre- and 2-wk post-treatment.

RESULTS

The Western Ontario and McMaster Universities Arthritis Index and visual analog
scale scores in both the LBPP group and control group were found to decrease
significantly at the post-treatment point than the pre-treatment point (LBPP: 70.25
+13.93 vs 40.50 + 11.86; 3.88 + 0.99 vs 1.63 + 0.52; control: 69.20 + 8.88 vs 48.10 +
8.67;3.80 £ 0.79 vs 2.60 + 0.70, P < 0.001). Moreover, compared with the control
group, the LBPP group showed more improvements in walking speed (P = 0.007),
stride length (P = 0.037), and knee range of motion (P = 0.048) during walking,
which represented more improvement in walking ability.

CONCLUSION

The results of our RCT study showed that the LBPP group has a greater effect on
improving gait parameters than the conventional group, although there was no
significant advantage in clinical assessment. This finding indicates that LBPP
treadmill walking training might be an effective approach for alleviating pain
symptoms and improving lower extremity locomotion in mild to moderate knee
OA patients.

Key Words: Lower body positive pressure; Three-dimensional gait analysis; Walking
training; Rehabilitation; Knee osteoarthritis

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: To our best knowledge, this is the first randomized controlled trial focusing
on lower body positive pressure (LBPP) training in knee osteoarthritis rehabilitation.
Both subjective clinical assessment and objective biomechanical assessments were
used in this study. The LBPP group showed more improvements in pain relief and gait
improvement than the conventional group. LBPP treadmill exercise training could be
considered an effective approach for patients with knee osteoarthritis.

Citation: Chen HX, Zhan YX, Ou HN, You YY, Li WY, Jiang SS, Zheng MF, Zhang LZ, Chen
K, Chen QX. Effects of lower body positive pressure treadmill on functional improvement in
knee osteoarthritis: A randomized clinical trial study. World J Clin Cases 2021; 9(34): 10604-
10615

URL: https://www.wjgnet.com/2307-8960/full/v9/i34/10604.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i34.10604

INTRODUCTION

Osteoarthritis (OA), the most common rheumatic disease, primarily affects the
articular cartilage and the subchondral bone of a synovial joint and eventually results
in joint failure[1]. Knee joint pain and stiffness are the two main symptoms of knee OA
and thus restrict a patient’s activities, such as walking and walking up and down
stairs. Usually, pain limits the patient’s ability to move, and the reduction in lower
extremity activity will exacerbate the decline of joint muscle function thus producing a
vicious cycle. Ways to help the patient recover lower limb joint activity to the maxi-
mum possible level become the key to breaking this vicious cycle[2]. Numerous
international clinical practice guidelines of knee OA provide growing evidence to
support exercise as a form of management of non-pharmacological interventions for
knee OA patients[2-4]. Previous studies report exercise has similar management-
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related effects as seen with analgesics and non-steroidal anti-inflammatory drugs but
without contraindications or side effects|[5,6].

As one of the emerging body weight support system devices, a lower body positive
pressure (LBPP) treadmill brings new hope for exercise-related rehabilitation for knee
OA patients[7]. The system uses a sealed inflatable positive pressure chamber at a
waist-high level to achieve accurate weight support of the lower extremities (20%-
100% in 1% increments) to reduce knee pressure and pain related to the pathology of
osteophyte formation and joint cavity stenosis[8,9]. The clinical effect of LBPP in knee
OA clinical rehabilitation was affirmed[10-12], but the relative mechanism of biomech-
anical influence on the rehabilitation of lower limb function in knee OA patients is not
yet clear. Moreover, to our best knowledge, there are no randomized controlled trials
(RCT) focusing on LBPP training effects on knee OA rehabilitation, and only several
studies use subjective clinical assessments[13]. Thus, the purpose of our RCT study
was to investigate the biomechanical effects and the subjective clinical assessment of
LBPP treadmill walking exercise when compared with conventional therapy in mild to
moderate knee OA patients. We hypothesized that both LBPP training and conven-
tional training could improve the clinical symptoms and gait parameters of knee OA,
but the LBPP group might have a more significant effect.

MATERIALS AND METHODS

Patient recruitment

All the subjects were recruited from the Department of Rehabilitation Medicine at the
Fifth Affiliated Hospital of Guangzhou Medical University from July 2017 to July 2019.
The inclusion criteria consisted of knee OA diagnosis based on the diagnostic criteria
of the American College of Rheumatology in 2001: (1) Subjects aged 50-years-old to 75-
years-old; (2) Conformed with Kellgren-Lawrence Grade II or III[14] of knee joint OA;
(3) Without plans to take any pain killers during this inpatient point; (4) Without
cognitive and comprehension impairment following a mini-mental state examination >
26 points; and (5) Signed informed consent. The exclusion criteria consisted of several
parameters: (1) Unstable vital signs (i.e. high blood pressure and tachycardia),
combined with heart, brain, blood vessel, spirit, liver, kidney, and other serious
diseases that affect daily activities; (2) Combined with knee joint tuberculosis, tumors,
and other diseases that affect knee function; (3) Combined with rheumatism, gout,
severe osteoporosis, and other diseases that affect joint pain and lower limb mobility;
(4) Cannot tolerate the experiment; and/or (5) Refused to sign the informed consent. In
the cases of bilateral knee OA, the more symptomatic knee was designated as the
affected knee. The participant was instructed to base their responses on only the
affected knee for the purpose of pre- and post-assessments[15].

Study design

This study was designed as a prospective, single-center, randomized pilot study. This
study was registered at the China Clinical Trial Registration Centre (No. ChiCTR
1800017677) and approved by the Medical Ethics Association of the Fifth Affiliated
Hospital of Guangzhou Medical University (No. KY01-2018-10-18).

Interventions

The eligible knee OA patients were randomly assigned to two groups based on the
computer-generated random numbers list (LBPP group and control group). The entire
training session was supervised by a trained physiotherapist for guidance and safety.
The patients in the LBPP group (experimental treatment group) performed an LBPP
walking training program (provided using AlterG M320 Antigravity Treadmill,
California, USA) for 30 min/session/day, 6 d/week for 2 wk, which was based on our
previous study[11]. The LBPP walking protocol included 20 min walking stage (speed
=1.5-2.0 mph, BW = 65%, Incline = 0%) and 10 min warm-up and cooling down stage
at the beginning and ending of the session (Figure 1B). The patients were allowed to
use handrails during LBPP treadmill training to help them keep their balance. Before
the LBPP walking training, the physiotherapist checked the patient’s blood pressure
(BP) and heart rate (HR) using an electronic blood pressure monitor (Omron-U10L,
Omron Healthcare Co., Ltd., China) to make sure the patient was in optimum
condition for exercise (60 bpm < HR < 120 bpm and 90/60 mmHg < BP < 160/100
mmHg). When the patient stood into the LBPP treadmill, the calculation would be run
automatically before training started. And during the LBPP walking training, the
safety lanyard supplied with the LBPP treadmill should be attached to the patient’s
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Figure 1 The lower body positive pressure setting. A: The basic lower body positive pressure (LBPP) treadmill setting for walking training; B: The LBPP
training protocol. LBPP: Lower body positive pressure; BW: Body weight; mph: Miles per hour.
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clothing for emergency stops during the training process in case the patient falls or
does not feel well (Figure 1A). The patients in the control group (conventional
treatment group) performed walking on the indoor ground at a self-selected speed for
30 min/session per day, 6 d per week for 2 wk. The control group (conventional
treatment group) performed walking on the indoor ground at a self-selected speed for
30 min/session per day, 6 d per week for 2 wk. Each walking session consisted of 5-
min walking and 5-min seated rest for 3 cycles. Moreover, during walking, the
physical therapist guided the patient to keep the range of motion of the knee joint at 0-
15° to make the heel fully contact the ground. The patients were allowed to use any
assistive device (i.e. canes, crutches, and walkers) during walking to help them keep
balance. Each group (LBPP group and control group) understood that they would
complete 12 sessions for the total amount using the same venue. Meanwhile, both
groups maintained the same amount of conventional physiotherapy and manual
therapy daily based on the clinical guidelines of knee OA[2].
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Assessments
All patients underwent clinical assessments and gait analysis at pre- and 2-wk post-
treatment time points. The assessment method was based on our previous study[11].
Lower limb function and mobility for knee OA patients were measured by the
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) with five
items for pain, two items for stiffness, and 17 functional items[16]. Total scores range
from 0 (complete disability) to 100 (no disability). Subjective pain was evaluated using
the visual analog scale (VAS) ranging from 0 (no pain) to 10 (severe pain). The active
knee joint range-of-motion (AROM) was measured using a handheld 2-arm
goniometer[17]. Independence in activities of daily living (ADL) was assessed by
modified Barthel index[18] and total scores range from 0 (complete dependent) to 100
(complete independent). Gait analysis was performed using the BTS Smart DX 7000
(Bioengineering Technology System, Milan, Italy). Twenty-two spherical markers were
positioned bilaterally on the patient’s anatomical landmarks based on the Davis
protocol[19]. The patients were instructed to stand straight for 30 sec, which
represented the standing phase, and then walk with a self-selected speed along the
walkway five times as the walking phase. Temporo-spatial parameters and knee
flexion/extension trajectory in the gait cycle were recorded and included in statistical
analysis. Calibration of the gait analysis system was performed by the designated lab
member every week to make sure data acquisition was accurate. The primary
outcomes were gait parameters, which were used to evaluate gait performance/
walking ability. The second outcomes were clinical assessment scales, which were
used to represent symptom improvement.

To calculate the statistical power, we set the standardized difference of the primary
outcome (gait velocity) to be equal to 0.2, and the dropout rate to be equal to 20%[20].
The sample size for each group should be more than nine.

Statistical analysis

All statistical analyses were conducted using IBM SPSS 25.0 software. Parametric data
were presented as means * SD if normally distributed or median if not. Counting and
grade data were presented as ratios. Baseline characteristics and post-treatment
outcome measures between groups were compared using independent ¢-tests. Pre-
and post-treatment outcome measures within the group were compared using the
paired-t-test. Measurement data that do not conform to the normal distribution and
the uniformity of variance were compared using the nonparametric rank-sum Mann-
Whitney U test. The test level was statistically significant at P < 0.05.

RESULTS

A total of twenty patients, of whom ten were allocated into the LBPP group and ten
were allocated into the control group, were screened for this study. Two patients in the
LBPP group were discharged early for family reasons and nobody was dropped out
because of intolerance for the whole process (Figure 2). The basic characteristics of the
patients in each group are displayed in Table 1. The mean age of each group was 59.63
* 8.40-years-old in the LBPP group vs 58.30 + 8.54-years-old in the control group. The
body mass index (BMI) was 23.24 + 0.85 in the LBPP group vs 23.02 + 1.37 in the
control group. The baseline Kellgren-Lawrence grade was 2.25 + 0.45 in the LBPP
group vs 2.30 £ 0.48 in the control group. No significant differences in age, BMI,
gender ratio, and Kellgren-Lawrence grade at baseline between the two groups were
noted.

The comparison results of clinical assessments are shown within-group (pre-
treatment vs post-treatment) or between two groups (LBPP group vs control group) in
Table 2 and Figure 3. No significant differences in WOMAC, VAS, Knee AROM flex-
extension, or ADL at baseline (pre-treatment timepoint) between the two groups were
noted. For comparisons within-group between pre- and post-treatment, WOMAC
scores of patients in both groups were found to decrease significantly in the post-
treatment timepoint (LBPP group: 70.25 + 13.93 vs 40.50 + 11.86, P < 0.001; control
group: 69.20 £ 8.88 vs 48.10 £ 8.67, P < 0.001), VAS scores of the patients in both groups
were found to have decreased significantly in the post-treatment point (LBPP group:
3.88 £0.99 v5 1.63 + 0.52, P < 0.001; control group: 3.80 + 0.79 vs 2.60 + 0.70, P < 0.001),
and knee AROM flex-extension of the patients in both groups were found to have
increased significantly in the post-treatment point (LBPP group: 112.50 + 10.13 vs
119.88 + 8.71, P < 0.001; control group: 110.00 £ 7.69 vs 115.70 + 7.50, P < 0.001). For
comparisons of post-treatment parameters among groups between the LBPP group
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Table 1 Baseline characteristics of recruited patients

Characteristic LBPP group (n = 8) Conventional group (n = 10) P value
Age (yr) 59.63 £ 8.40 58.30 + 8.54 0.746
Sex (male/female) 3/7 2/6 1.000
Height (cm) 162.25+5.23 162.80 +£5.12 0.825
Weight (kg) 61.25 +4.57 61.11 £ 6.07 0.958
BMI (kg/m?) 23.24 £0.85 23.02 £1.37 0.178
Duration of symptoms (mo) 68.13 +14.60 63.40 +15.00 0.983
Affected knee (left/right) 3/5 4/6 1.000
Kellgren-Lawrence Grade (Grade 2/Grade 3) 6/8 7/3 0.897

There were no significant differences between lower body positive pressure group and conventional group. BMI: Body mass index; LBPP: Lower body

positive pressure.

Table 2 Comparisons of clinical assessment parameters within group (between pre- and post-treatment) and among groups (between

lower body positive pressure group and conventional group)

LBPP group Conventional group

P'value P? value P* value P value
Pre-treatment  Post-treatment Pre-treatment  Post-treatment

WOMAC (scores)  70.25+13.93 40.50 +11.86 69.20 + 8.88 48.10 + 8.67 <0.001 <0.001 0.848 0.135
VAS (scores) 3.88£0.99 1.63 +£0.52 3.80+0.79 2.60+0.70 <0.001 <0.001 0.860 0.005
Knee AROM 112.50 +10.13 119.88 £8.71 110.00 + 7.69 115.70 £ 7.50 <0.001 <0.001 0.559 0.290
(degree)

ADL (scores) 92.50 +5.98 94.38 +5.63 91.50 + 4.74 93.00 +4.22 0.197 0.081 0.697 0.561

IStands for comparison within lower body positive pressure (LBPP) group between pre-treatment and post-treatment.

Stands for comparison within conventional group between pre-treatment and post-treatment.

3Stands for comparison among groups for pre-treatment between LBPP group and conventional group.

*Stands for comparison among groups for post-treatment between LBPP group and Conventional group.

LBPP: Lower body positive pressure; WOMAC: Western Ontario and McMaster Universities Index; VAS: Visual analogue scale; AROM: Active joint range
of motion; ADL: Activity of daily living.

and the control group, VAS scores were significantly decreased more in the LBPP
group than the control group (1.63 + 0.52 in the LBPP group vs 2.60 + 0.70 in the
control group, P <0.01).

The comparison results of gait spatial-temporal parameters are shown within-group
(pre- vs post-treatment) or between two groups (LBPP vs control group) in Table 3 and
Figure 4. No significant differences in stance phase, swing phase, mean velocity,
cadence, stride length, step width, and knee flex-extension during walking at baseline
(pre-treatment timepoint) between the two groups were noted. For comparisons
within group between pre- and post-treatment, stance phase (%) in LBPP group was
found increased significantly at the post-treatment timepoint (55.11 + 3.13 vs 57.31 *
2.39, P < 0.001), swing phase (%) in both groups were found decreased significantly at
the post-treatment timepoint (LBPP group: 44.89 + 3.13 vs 42.67 + 2.39, P < 0.001;
control group: 45.52 + 3.35 vs 44.28 + 2.60, P < 0.001), mean velocity (%height/s) in
both groups were found increased significantly at the post-treatment timepoint (LBPP
group: 57.64 + 2.10 vs 64.28 £ 3.64, P < 0.001; control group: 57.72 + 3.84 vs 59.33 + 3.17,
P <0.001), cadence (steps/min) in LBPP group was found increased significantly at the
post-treatment timepoint (106.76 + 3.22 vs 110.10 £ 2.84, P = 0.002), stride length (m) in
both groups were found increased significantly at the post-treatment timepoint (LBPP
group: 0.46 + 0.03 vs 0.50 £ 0.18, P < 0.001; control group: 0.47 + 0.02 vs 0.48 £ 0.23, P =
0.025), and knee flex-extension (degrees) in LBPP group was found increased
significantly at the post-treatment timepoint (66.14 + 5.43 vs 72.34 + 5.38, P = 0.004). For
comparisons of post-treatment parameters among groups between LBPP group and
control group, mean velocity was significantly increased more in LBPP group than
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Table 3 Comparison of spatiotemporal parameters within group (between pre- and post-treatment) and among groups (between lower

body positive pressure group and control group)

LBPP group Control group
Post- P'value  P’value P'value P'value
Pre-treatment Pre-treatment  Post-treatment
treatment
Stance phase (%) 55.11 +3.13 57.31+239  54.49+335 55.72 + 2.60 0.001 0.096 0.690 0.201
Swing phase (%) 44.89+3.13 4269+239  4552+335 44.28 +2.60 <0.001 <0.001 0.690 0.197
Mean velocity 57.64 +2.10 6428 +3.64 57.72+3.84 59.33 +3.17 <0.001 <0.001 0.958 0.007
(%height/s)
Cadence (steps/min)  106.76 +3.22 11010 £2.84 104.46 +4.35 105.36 +3.58 0.002 0.141 0.233 0.008
Stride length (m) 0.46 + 0.03 050+0.18  0.47+0.02 0.48+0.23 0.001 0.025 0.399 0.037
Step width (m) 0.15+0.01 0.15+0.01 0.15+0.01 0.15+0.00 0.080 0.343 0.753 0.854
Knee flex-extension 66.14 + 5.43 7234+538  66.40+526 66.89 + 533 0.004 0.400 0.919 0.048
(Degree)

1Stands for comparison within lower body positive pressure (LBPP) group between pre-treatment and post-treatment.
%Stands for comparison within control group between pre-treatment and post-treatment.

3Stands for comparison among groups for pre-treatment between LBPP group and control group.

“Stands for comparison among groups for post-treatment between LBPP group and control group.

LBPP: Lower body positive pressure.

Knee OA patient recruitment at Fifth Hospital of GZMU
(n =45)

Excluded, n = 15
Not meeting inclusion criteria (7 = 10)
Declined to participate (7 = 3)
Other reasons (17 = 2)

20 randomized

Allocated to LBPP group n = 10 Allocated to control group 7 = 10
Received LBPP program 77 = 10 Received control program 7 = 10
Excluded, n = 2
Discharged early for family reasons
Completed the LBPP program, 7 = 8 Completed the control program, 7 = 10
Included in analysis, 7 = 8 Included in analysis, 7 = 10

Figure 2 Flow schematic of the study. OA: Osteoarthritis; GZMU: Guangzhou Medical University; LBPP: Lower body positive pressure.

control group (64.28 * 3.64 in LBPP group vs 59.33 + 3.17 in control group, P = 0.007),
cadence was significantly increased more in LBPP group than control group (110.10 +
2.84 in LBPP group vs 105.36 + 3.58 in the control group, P = 0.008), stride length was
significantly increased more in LBPP group than control group (0.50  0.18 in LBPP
group vs 0.48 £ 0.23 in control group, P = 0.037), and knee flex-extension was
significantly increased more in LBPP group than control group (72.34 + 5.38 in LBPP
group vs 66.89 + 5.33 in control group, P = 0.048).
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DISCUSSION

Our study was designed as an RCT with the aim of studying an LBPP treadmill
exercising training program for mild to moderate knee OA patients. We found patients
in the LBPP group demonstrated more pain alleviation and improved walking ability
after the intervention compared with patients in the conventionally treated group
although both groups showed some improvement in clinical parameters (WOMAC,
VAS, and knee active ROM) and gait parameters after their interventions. Moreover,
more improvements in the LBPP group when compared with the control group with
respect to walking speed, stride length, and knee ROM during walking represented
improved walking ability. In addition, aquatic therapy research has proved the short-
term benefits for patients with knee OA, but the high requirement of equipment
limited the application.

Exercise improves the symptoms of knee OA, a finding which confirmed that pain
relief was obtained with exercise[1]. However, due to the lack of relevant RCT-derived
LBPP data in previous studies, it is difficult to determine whether the rehabilitative
effects of LBPP for knee OA originate from the exercise effect itself or whether it has its
own advantages over conventional exercise training. Thus, our study addresses this
gap. In our RCT study, the LBPP group and groups both presented post-treatment
improvements in WOMAC, VAS, and knee active ROM scores. Moreover, the LBPP
group presented more advantages with respect to VAS relief when compared with the
control group, which could be related to biomechanical changes caused by the weight
support brought about by the LBPP positive pressure inflation chamber. In addition,
the LBPP and control groups did not present improvements in ADL, which may be
due to the “ceiling effect” of recruited patients in our study, that is to say, the knee OA
patients included in this study had relatively high daily pre-treatment life activities.

The patients in both groups demonstrated improved gait function in mean velocity
and stride length, whereas only the patients in the LBPP group demonstrated gait
pattern changes after LBPP intervention (stance phase increased, and swing phase
decreased). Previous studies presented the standing phase of affected side increased
might be related to the pain released. Meanwhile, the LBPP treadmill proved useful for
reducing pressure across the entire foot in normal subjects while running[21]. Previous
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studies have also indicated that the effects of LBPP cause an increase in the reduction
of the peak joint force on the knee joint[11]. Based on this finding, we have reason to
infer that the knee pressure on the mechanical chain would be reduced accordingly,
which might be crucial for knee OA patients undergoing rehabilitation.

The LBPP group also demonstrated an improvement in knee flex-extension during
walking both within-group (pre-and post-treatment comparisons) and among the two
groups (compared with the control group). Active knee ROM improvements might be
more associated with stiffness and pain alleviation, which is also consistent with the
clinical assessment findings in our study. Previous research has suggested that
physical activity within a certain range most likely promotes the growth and
maintenance of knee cartilage, ligaments, and bones in addition to strengthening
muscles in order to appropriately distribute loads across the joint[22,23]. Meanwhile,
the improvement in knee joint mobility might be related to the restoration of lower
limb muscle strength after exercise[1]. Our previous study also found that after LBPP
training, lower extremity muscle activity increased[10]. Increased muscle strength may
cause a decrease in joint loading rates or localized stress in the articular cartilage,
thereby playing an important role in pain reduction and physical function
improvement of knee OA[8]. Although previous studies on aquatic therapy proved the
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short-term benefits for patients with knee OA on the similar improved functional
aspects, the high requirement of equipment limited the application.

Finally, we need to point out that all of the recruited patients in both groups were
satisfied with the program and showed no side effects associated with the training
program, which further supports the application of LBPP training in KOA rehabil-
itation from a clinical perspective. Our study results from the LBPP assistant
intervention for knee OA patients may also reduce the burden of the physical therapist
and increase cost-effectiveness than conventional training.

Limitations

There are several limitations to this RCT study. Our LBPP protocol was a 2-wk
intensive inpatient training program focusing on the small sample size of inpatients
due to health care policies in China, restrictions of the inclusion criteria (such as
unilateral knee joint symptoms as the chief complaint and without the use of any pain
killers during this study) and three-dimensional gait analysis application. Future
studies should recruit more patients with the aim of observing the long-term effects of
LBPP on knee OA and exploring changes at the anatomical level in addition to a
personalized weight-support LBPP program for each patient.

CONCLUSION

The result of our RCT study showed that the LBPP group has a greater effect on
improving gait parameters than the conventional group, although there was no
significant advantage in clinical assessment. This finding indicates that LBPP treadmill
exercise training could be considered an effective approach for alleviating pain
symptoms and improving lower extremity locomotion in mild to moderate knee OA
patients.

ARTICLE HIGHLIGHTS

Research background
Knee joint pain and stiffness are the two main symptoms of knee osteoarthritis (OA)
and thus restrict a patient’s activities, such as walking and walking up and downstairs.

Research motivation

The lower body positive pressure (LBPP) treadmill as one of the emerging body
weight support system devices brings new hope for exercise-related rehabilitation for
knee OA patients.

Research objectives

The purpose of this study was to investigate the biomechanical effects and the
subjective clinical assessment of LBPP tread mill walking exercise when compared
with conventional therapy in mild to moderate knee OA patients.

Research methods

The eligible 18 knee OA patients were randomly assigned to two groups: LBPP and
control groups. All patients underwent clinical assessments and three-dimensional
gait analysis at pre- and 2-wk post-treatment.

Research results

The Western Ontario and McMaster Universities Arthritis Index and visual analog
scale scores in both the LBPP group and control group were found to decrease
significantly at the post-treatment point than the pre-treatment point. Moreover,
compared with the control group, the LBPP group showed more improvements in
walking speed, stride length, and knee range of motion during walking, which
represented more improvement in walking ability.

Research conclusions

The results showed that the LBPP group has a greater effect on improving gait
parameters than the conventional group, although there was no significant advantage
in clinical assessment.
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Research perspectives

This finding indicates that LBPP treadmill walking training might be an effective
approach for alleviating pain symptoms and improving lower extremity locomotion in
mild to moderate knee OA patients.
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