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Purpose: To translate and cross—culturally adapt Fukushima Lumbar Spinal Stenosis Scale into a Simplified
Chinese version (FLS-25-SC), and evaluate the reliability and validity of FLS-25-SC in patients with lumbar spinal
stenosis.

Methods: Test-retest reliability was assessed by Intra—class correlation coefficient (ICC). Construct validity
was analyzed by correlations between FLS-25-SC and the Swiss Spinal Stenosis (SSS) Questionnaire, Visual
analogue scale (VAS) as well as the short form (36) health survey (SF-36).

Results: The original version of the FLS-25 was cross—culturally adapted and translated into Simplified
Chinese. FLS-25-SC was indicated to have excellent reliability (Cronbach’ s alpha = 0.941, ICC = 0.952).
FLS-25-SC had almost perfect correlation with Physical Functioning (r = —0.870, P < 0.001) subscale of SF-36.
Moderate to substantial correlations between FLS-25-SC and Symptom severity (r = 0.542, P < 0.001), Physical
function (r = 0.604, P < 0.001) subscales of Swiss Spinal Stenosis (SSS) Questionnaire, VAS (r = 0.613, P < 0.001),
as well as Role Physical (r = —0.537, P < 0.001) and Bodily Pain (r = =0.474, P < 0.001). It was observed that
the loading of the 3 factors explained 63.108% of the total variance: [Kaiser—Mayer—Olkin (KMO) = 0.903, C2 =
1769.491, p < 0.001].

Conclusion: FLS-25-SC has been shown to have acceptable reliability and validity in patients with
degenerative lumbar spinal stenosis and may be recommended for patients in Chinese mainland.

FHE Keywords: validity; reliability; Fukushima Lumbar Spinal Stenosis Scale; cross—cultural adaptation;

lumbar spinal stenosis; simplified Chinese
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Influence of fiber diameter and alignment pattern of
PLLA scaffold on bone marrow mesenchymal stem cells

behavior and osteogenic differentiation

Daiyuan Tang*,Fei He
Kunming Medical University

Objective: Poly—L-lactic acid (PLLA) is a commonly used biodegradable medical material and is also a
common material for electrostatic spinning. However, studies on the effect of PLLA scaffold material &#39;s
micromorphology on bone marrow mesenchymal stem cells (BMSC) are still incomplete. In this study, we propose
to prepare PLLA scaffold materials with different fiber diameters and arrangements, and examine the changes in
the biological behaviors of BMSC proliferation, migration, adhesion, travel and osteogenic differentiation after co—

culture of PLLA scaffold materials with BMSC, in order to investigate the influence of microscopic morphology of

« 5.
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PLLA scaffold materials on BMSC, and thus provide a reference for the design of bone repair materials in terms
of physical factors, and in turn provide a reference for the design of bone repair materials.Methods: PLLA scaffold
materials with different fiber diameters and arrangements were prepared by adjusting the technical parameters
of electrostatic spinning, and four groups of qualified PLLA scaffold materials were screened by applying SEM
technique to characterize the scaffold materials. Then the screened PLLA scaffold materials were tested for their
hydrophilic and mechanical properties by contact angle measuring instrument and universal mechanical testing
instrument. Four groups of PLLA scaffold materials were co—cultured with BMSC, and the migration area of BMSC
on the four groups of PLLA scaffold materials at 48h was observed by migration assay; the adhesion number of
BMSC on the four groups of PLLA scaffold materials at 3, 6, 12 and 24h was observed by adhesion assay; the travel
direction and cell morphology of BMSC on the four groups of PLLA scaffold materials at 48h was observed by travel
assay and cell morphology analysis. The direction of travel and cell morphology of BMSC on the four groups of PLLA
scaffold materials at 48h were ohserved by walking assay and cell morphology analysis.Results: The results of live—
dead staining on days 1, 4 and 7 showed that the cells cultured on all four groups showed good growth activity. the
results of CCK-8 proliferation assay showed no statistically significant difference in optical density (OD) values
between the four groups on day 1 (P>0.05); on days 4 and 7, the OD values were greater in the aligned group
compared to the random group (P<0.0001). The results of cell migration assay showed that the cells in the aligned
group migrated in the parallel direction to fill the vacancies but not in the vertical direction, while the cells in the
random group basically did not migrate to fill the vacancies. The results of cell adhesion assay showed that there
was no significant difference in the number of cells adhering to each group at 3, 12 and 24 h (P>0.05), while the
number of cells adhering to the aligned group was less than that of the random group at 6 h (P<0.0001). The results
of cell walking experiments and cell morphological analysis showed that the cells on the aligned group grew in
parallel directions along the fibers, and the cells showed an elongated state along the fiber direction; the cells on the
random group grew randomly in different directions, and the cells showed an irregular state. The results of alkaline
phosphatase staining and activity assay on days 7 and 14 showed that the staining intensity of the aligned group was
significantly higher than that of the random group, and the staining intensity of the aligned 600 nm group was the
strongest among the four groups of scaffold materials. On day 7, the ALP activity was higher in the aligned group
compared to the random group (P<0.0001); the ALP activity was higher in the aligned 600 nm group compared to the
aligned 1200 nm group (P<0.0001). The ALP activity was higher in the aligned group compared to the random group
at day 14 (P<0.01); the ALP activity was higher in the aligned 600 nm group compared to the aligned 1200 nm group
(P<0.0001). The results of alizarin red staining and semi—quantitative analysis on day 21 showed that the staining
intensity of the aligned group was significantly higher than that of the random group, and the staining intensity of the
aligned 600 nm group was the strongest among the four groups of scaffold materials; the results of semi—quantitative
analysis showed that the OD value of the aligned 600 nm group was higher compared with the other groups (P<0.01);
the OD value of the aligned 1200 nm group was higher compared with the random 1200 nm group (P<0.05). The
results of qRT-PCR showed that the expression of osteogenic—related genes was higher in the aligned 600 nm
group compared with other groups at day 7, except for OCN (P<0.05); and at day 14, the expression of osteogenic—
related genes was higher in the aligned 600 nm group compared with other groups, except for BMP-2 (P<0.05).
Conclusion: PLLA scaffold materials with different fiber morphologies can be prepared by adjusting the parameters,
among which the aligned 600 nm PLLA scaffold materials have the best hydrophilic and mechanical properties.
Aligned PLLA scaffold materials can better promote BMSC proliferation and guide BMSC migration and growth in
a parallel direction to the fibers. The aligned 600 nm PLLA scaffold material had the best effect of enabling bone
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differentiation compared to the other three groups.
Key Words Bone marrow mesenchymal stem cell, Electrospinning, Micromorphology, Cell behavior, Poly-L—

lactic acid.
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The application of 3D printing T—shaped clip with
guide plate in the treatment of internal fixation of neck

of femur fracture

Jinying Liu*,Sihui He,Fangwei Fan,Yixi Zhang

Hunan University of Medicine

Objective In the internal fixation operation of femoral neck fracture, due to the deep anatomical position of
the femoral neck and the complex surrounding structure, repeated transmission adjustment is required during the
operation, and the existing guide plate must be closely fitted to the bone surface, which will lead to long operation
time, great trauma, poor postoperative recovery and other problems. Therefore, the purpose of this study was to
investigate the application of a skin—fitted T—shaped clip with guide plate in the treatment of femoral neck fracture
internal fixation, and to assist in the internal fixation of femoral neck fracture.

Methods (1)CT data of 10 patients with neck of femur fracture in the affiliated hospital were collected. (2)
Import the continuous CT scan image data of the patient&#39;s hip into Mimics 19.0 software to reconstruct the
femur, femoral fracture lesion, skin, and other related structures in 3D. Export the file in STL format. (3) Import the
STL file into the E-3D, 3D Digital Medical (Master Edition) V19.12 software to reduce fractures, determine the
needle placement angle, and design a T—shaped clip with guide plate. Export the file in STL format. (4) Import the
STL file into Magics21.0 software for repair, bracket establishment, and other operations. Export SLC format files. (5)
Import the SLC format file into the computer and use the SLA-600 laser curing rapid prototyping machine to print
the T—shaped clip with guide plate. Clean and disinfect the T—shaped clip with guide plate after printing. (6) The
patients were treated with internal fixation for neck of femur fracture, and the T—shaped clip with guide plate was
used to assist the treatment of femoral neck fracture with internal fixation.

Results Ten patients with neck of femur fracture were selected as the research object. According to the surgical
method, they were divided into two groups, with 5 cases in each group. The experimental group designed and made
the guide plate before surgery, and the control group used the traditional neck of femur surgery. The position of
the nail path of the five patients in the experimental group was basically consistent with the preoperative computer
design scheme. (D The experimental group had less surgical time, fluoroscopy frequency, and bleeding volume than
the control group, with statistical significance (P<0.05); @ At the last follow—up, both groups achieved bone healing
without any complications such as internal fixation failure or femoral head necrosis; 3 The postoperative joint
function of the two groups of patients improved significantly, and the Harris score of the experimental group was
better than that of the control group, but the difference was not significant (P>0.05).

Conclusion The 3D printing T—shaped clip with guide plate can realize the rapid and effective internal fixation
of neck of femur fracture, without stripping the tissue, and can be accurately repositioned and fixed, thus reducing
the trauma to patients during the operation, shortening the operation time, more conducive to the rapid recovery of
patients, and effectively restoring their functions.

Key Words Accurate nail placement; Neck of femur fracture; Preoperative design; 3D printing; T—shaped clip

with guide plate
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Apoptosis of endplate chondrocytes in post—
laminectomy cervical kyphotic deformity

Jiahu Fang*
the First affiliated hospital of Nanjing Medical University

Purpose The present study was performed to establish an animal model of cervical kyphosis after laminectomy
(C2-C5), and to determine the role of endplate chondrocytes apoptosis in cervical kyphosis after laminectomy.

Methods Twenty—four three—month—old sheep were randomly divided into two groups: the laminectomy
group (n=12), and the control group (n=12). The cervical spine alignment was evaluated on a lateral cervical
spine X-ray using Harrison’ s posterior tangent method hefore surgery and at follow—up. Cartilaginous endplate
(CEP) chondrocyte apoptosis was confirmed using transmission electron microscopy (TEM) and terminal
deoxyribonucleotidyl transferase (TdT)-mediated dUTP nick—end labelling (TUNEL).

Results The mean preoperative cervical curvature (C2-5) in the surgery group was — 15.8° . The cervical
curvature was 19.1°  at three months post—operation and decreased to 20.2°  at the final follow—up postoperatively.
The cervical curvature was significantly decreased in the laminectomy group compared with the control group at
the last follow up (P < 0.001), which was a direct indication of kyphotic change. The incidence of apoptotic cells in
the surgery group was significantly higher at the three— and six—month follow—ups than the incidence in the control
group.

Conclusions The frequency of endplate chondrocyte apoptosis in the laminectomy group was significantly
higher than in the control group, indicating that chondrocyte apoptosis may play a pivotal role in the progress of
postlaminectomy cervical kyphosis.

Key Words laminectomy; chondrocyte apoptosis; cervical kyphosis
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Coracoclavicular ligament attachment regions of the
Chinese population: a quantitative anatomic study

Jiahu Fang*
the First affiliated hospital of Nanjing Medical University

It is reported that the coracoclavicular (CC) ligaments arise at a constant region, which is proportionalto the
size of the clavicle and the coracoid process. However, all cadavers in those studies were from whites or African—
Americans. The aim of this study was to evaluate dimension and orientation of CC footprints in Chinese cadavers
and to determine whether race—dependent differences in these measurements exist. A total of 172 shoulders from 87
Chinese cadavers were used in this study, and the CC ligaments including the coracoid and the lateral clavicle were
exposed. After measurement of the length of the CC ligaments, the ligaments were dissected and the insertion sites
as well as the footprint centers were identified and marked. Each CC insertion dimension and its distance to the bony
landmarks were recorded. Ratios representing the distance from the clavicular landmarks to each footprint center
divided by clavicular length and clavicular width were calculated. These ratios were calculated for the coracoid
process as well. The mean length of the clavicle and the coracoid process was 139.9 + 9.4 and 40.5 + 4.0 mm. The
distance from the lateral edge of the clavicle to the conoidal center and to the trapezoidal center was 35.7 + 3.4 and
21.8 + 2.7 mm, respectively. The distance from the tip of the coracoid to the conoidal center and to the trapezoidal
center was 35.1 £ 3.2 and 29.7 £ 2.9 mm, respectively. The ratios of the distance to the conoidal center and to the
trapezoidal center divided by clavicular length and coracoidal length were 25.5, 15.6, 86.8 and 73.4 %, respectively.
While absolute differences in the origin of the CC ligaments exist between different races, the ratio of these origins
to the size of the clavicle and the coracoid process is constant.

Key Words coracoclavicular ligament; clavicle; coracoid process

Static Mechanical Stress Induces Apoptosis in Rat Endplate
Chondrocytes through MAPK and Mitochondria—
Dependent Caspase Activation Signaling Pathways

Jiahu Fang*
the First affiliated hospital of Nanjing Medical University

Mechanical stress has detrimental effects on cartilaginous endplate chondrocytes due to apoptosis in vivo
and in vitro. In this study, we investigated the possible apoptosis signaling pathways induced by mechanical stress
in cultured rat cervical endplate chondrocytes. Static mechanical load significantly reduced cell viability in a
time— and load—dependent manner, as demonstrated by the Cell Counting Kit—8 (CCK-8) assay. Chondrocyte

apoptosis induced by mechanical stress was confirmed by annexin V/propidium iodide (PI) staining and terminal
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deoxynucleotidyl transferase dUTP nick—end labeling (TUNEL). Western blot analysis revealed that static load—
induced chondrocyte apoptosis was accompanied by increased phosphorylation of ¢—Jun N—terminal kinase
(JNK), extracellular signal-regulated kinase 1/2 (ERK1/2), and p38 mitogenactivated protein kinase (MAPK).
The loss of mitochondrial membrane potential (DYm), increased Cytochrome ¢ release, and activated Caspase—9
and Caspase-3, indicating that the mitochondrial pathway is involved in mechanical stress—induced chondrocyte
apoptosis. Treatment with inhibitors of JNK (SP600125), p38 MAPK (SB203580), and ERK (PD98059) prior
to mechanical stimulation reversed both the static load—induced chondrocyte apoptosis and the activation of JNK,
p38 MAPK, and ERK. Taken together, the data presented in this study demonstrate that mechanical stress induces
apoptosis in rat cervical endplate chondrocytes through the MAPK-mediated mitochondrial apoptotic pathway.

Key Words MAPK; signaling pathway; Static Mechanical Stress
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Preoperative indicators for 1—year mortality in elderly

individuals following hip fracture surgery under a

multidisciplinary team co—management model:a
single— centre retrospective observational study

Wang Gao*
Zhongda Hospital, Southeast University

Background: Elderly patients have an impaired functional state and multiple comorbidities, resulting in poor
postoperative rehabilitation ability and high rates of disability and mortality. However, little evidence exists on
mortality predictors for geriatric hip fractures within the context of the multidisciplinary team co—management
model. This study aimed to investigate the incidence and explore preoperative indicators of 1-year mortality
following hip fractures in the elderly under this model.

Methods: A total of 439 elderly patients (130 men and 309 women) surgically treated for hip fractures under the
multidisciplinary team co— management model between January 2018 and June 2021were included. Data regarding
demographics, health state—related variables, injury— and admission—related variables, and preoperative laboratory
test results were collected from medical records. Univariate and multivariate logistic regression analyses were used
to identify preoperative indicators for 1— year mortality.

Results: A total of 49 patients died within 1 year of hip fracture surgery between January 2018 and June 2021,
with an accumulated mortality rate of 11.16%. In univariate analysis, 14 items were found to be significant. In the
multivariable logistic regression model, age >85 years, body mass index <21.0 kg/m2, time from injury to admission
>9.5 h, preoperative haemoglobin <117 g/L, serum albumin <33.9 g/L, lactate dehydrogenase >292 U/L, and blood
urea nitrogen >8.5 mmol/L were the independent preoperative indicators for 1-year mortality after surgery in elderly
patients with hip fracture under the multidisciplinary team co—management model.

Conclusions: This study provides evidence for identifying patients at a high risk of postoperative mortality
under the multidisciplinary team co— management model, which suggests that targeted preventive measures should
be taken to reduce the mortality risk for elderly patients with preoperative predictors above. Further prospective
studies should be conducted to elucidate these associations and assess the effectiveness of targeted measures.

Key Words hip fractures, aged, mortality, preoperative predictors, multidisciplinary care team, MDT
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