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Background: Infrapatellar fat pad-derived mesenchymal stromal cells (IFP-MSCs) have not
yet been used in a human clinical trial. In this open-label phase | study, patients with knee
osteoarthritis (OA) received a single intra-articular injection of autologous IFP-MSCs. The safety
was assessed through physical examination of the knee joint, vital signs, laboratory tests, and
adverse events. The efficacy was evaluated on pain and function through X-ray and magnetic
resonance imaging (MRI). Indoleamine-2,3-dioxygenase (IDO) expression in IFP-MSCs primed
with interferon-y was used as an in vitro potency measurement in investigating the correlations
of clinical outcomes.

Materials and methods: Twelve patients with symptomatic knee OA were recruited. IFP
adipose tissue was harvested from each patient’ s knee through surgical excision for IFP-
MSC manufacturing. Cryopreserved IFP-MSCs (5 X 107cells) were injected into the knee joint
immediately after thawing.

Results: No significant adverse events were observed. Patients who received IFP-MSCs
exhibited clinically significant pain and functional improvement at a 48-week follow-up.
The MRI Osteoarthritis Knee Score average was also significantly reduced, from 100.2 before
injection to 85.0 at 48 weeks after injection. The IDO expression of the primed IFP-MSCs of the
12 patients was correlated with clinical outcomes after injection.

Conclusion: A single intra-articular injection of IFP-MSCs appears to be a safe therapy for
treating knee OA and may improve disease symptoms. IDO measurement of primed IFP-MSCs
has potential as a potency marker of MSC products forimmunomodulatory therapy.

Clinical Applications under Specific Medical Management Regulation

After proved by government, we started the IFP-MSCs clinical applications. Here we report 4
cases. Case 1, 43 y/o female, received both knees HTO (high tibia osteotomy) + multiple drilling
+ |FP-MSCs. Case 2, 76 y/o male, received left knee HTO + DFO (distal femoral osteotomy) + both
knee multiple drilling + IFP-MSCs. Case 3, 63 y/o, constitutional varus knee who did not want
to receive HTO, received multiple drilling + IFP-MSCs. Case 4, 60 y/o female received right total
knee and left HTO in other hospital with left knee still being painful. We performed multiple
drilling + IFP-MSCs in left knee. All patients got satisfied and dramatic improvement.
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Bf#Z%Z Chien-Hung Liao

Dr. Chien-Hung Liao received his MD degree at the Chang Gung
University of Taiwan in 2004 then began his surgical training

in Chang Gung Memorial Hospital. Nowadays, he is the trauma
surgeon and the associate professor in trauma center of Chang
Gung Memorial Hospital.

His research interest is focused on improving the quality of trauma management
and acute care, innovation in medical devices and digital health innovation for
critical patients. In recent years, he focused his research field in Al of medical
images and develop digital health system.

Till now, he has more than one hundred peer review articles, including ten
manuscripts about medical Al.
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ﬁB*ﬁFi Chiu, Ping-Yeh M.D. Assistant Professor

Attending physician, Chang Gung Memorial Hospital, Department of Orthopedic Surgery,
Spine Division

Education:
Ph D. Student, National Taiwan University, Institute of Applied Mechanics
M.D. Chang Gung University

Member of:

Taiwan Orthopaedic Association, TOA

Taiwan Spine Society, TWSS

Taiwan Orthopaedic Trauma Association, TOTA

Taiwan Bone Muscle Joint Total Care Association, TBMJ

Reviewer of:
1. BMC musculoskeletal disorders
2. SPINE

Publication:

1.Yuan, H., Chiu, P. Y., & Chen, C. F. (2021). based analytical devices for point-of-care blood tests. Biomicrofluidics, 15(4),
041303.

2.Lin, T. Y., Chuang, Y. C,, Kao, F. C., Ping-Yeh, C., Tsai, T. T, Fu, T. S., & Lai, P. L. (2021). Early detection and intervention for acute
perforated peptic ulcer after elective spine surgeries: a review of 13 cases from
24,026 patients. BMC Musculoskeletal Disorders, 22(1), 1-8.

3.Li, Y. D, Chi, J. E., Chiu, P. Y., Kao, F. C., Lai, P. L., & Tsai, T. T. (2021).

The comparison between anterior and posterior approaches for removal of infected lumbar interbody cages and a proposal
regarding the use of endoscope-assisted technique. Journal of Orthopaedic Surgery and Research, 16(1), 1-11.

4.Chi, J. E.,Ho, C.Y,, Chiu, P. Y., Kao, F. C., Tsai, T. T,, Lai, P. L., & Niu, C.C. (2021). Minimal invasive fixation following with
radiotherapy for radiosensitive unstable metastatic spine. Biomedical Journal.

5.Hung, S. F., Liao, J. C., Tsai, T. T, Li, Y. D., Chiu, P. Y., Hsieh, M. K., & Kao, F. C. (2021). Comparison of outcomes between
indirect decompression of oblique lumbar interbody fusion and MIS-TLIF in one single-level lumbar spondylosis. Scientific
Reports, 11(1), 1-11.

6.A retrospective analysis in 1,347 patients undergoing cement augmentation for osteoporotic vertebral compression fracture:
Is the sandwich vertebra at a higher risk of further fracture? PY Chiu, FC Kao, MK Hsieh, TT Tsai, WJ Chen, CC Niu, PL Lai.
Neurosurgery. 2021, 88 (2): 342-348.

7.In Reply: A Retrospective Analysis in 1347 Patients Undergoing Cement Augmentation for Osteoporotic Vertebral
Compression Fracture: Is the Sandwich Vertebra at a Higher Risk of Further Fracture?PY Chiu, FC Kao, MK Hsieh, TT Tsai, WJ
Chen, CC Niu, PL Lai. Neurosurgery. In press.

8.Minimally invasive surgery combining cortical bone trajectory skews and pedicle screws to treat spondylodiskitis: technical
notes and preliminary results. PY Chiu, JE Chi, FC Kao, MK Hiseh, TT Tsai. World Neurosurgery. 2020 Mar; 135: €333-338

9.The application of nano generators and piezoelectricity in osteogenesis. FC Koa, PY Chiu, TT Tsai, ZH Lin. Science and
Technology of Advanced Materials. 2019 Nov; 20(1): 1103-1117

10.Percutaneous balloon kyphoplasty and short instrumentation compared with traditional long instrumentation for
thoracolumbar metastatic spinal cord compression. CW Chang, TS Fu, DY Lin, PL Lai, PY Chiu, FC Kao, TT Tsai, MK Hsieh.
World Neurosurgery. 2019 Oct; 130:e640-e647

11.Surgical outcomes in thoracolumbar fractures with pure conus medullar is syndrome. PY Chiu, LC Liao, Biomedical Journal.
2019 Aug; 42(4): 277-284

12.Factors predicting the surgical risk of osteoporotic vertebral compression fractures. FC Kao, YJ Huang, PY Chiu, MK Hsieh, TT
Tsai. Journal of Clinical Medicine. 2019 Apr; 8(8): e501

13.Risk factors of neurological deficit and pulmonary cement embolism after percutaneous vertebroplasty. MK Hsieh, FC Kao,
PY Chiu, LH Chen, CW You, CC Niu, PL Lai, TT Tsai. Journal of Orthopedic Surgery and Research. 2019 Nov; 14(1): 406

14.Comparison of rush pins with titanium elastic nails for treatment of pediatric femoral shaft fractures. PY Chiu, WC Lee, WE
Lee, CH Chang, HK Kao. Formosan Journal of Musculoskeletal Disorders. 2017 Nov; 8(4): 161-167

15.Surgical Approaches for Treatment of Pyogenic Spondylodiscitis. PY Chiu, TT Tsai, PL Lai, TS Fu, CC Niu, LH Chen, WJ
Chen. Formosan Journal of Musculoskeletal Disorders. 2017 May 8(2): 47-54

16.Surgical outcomes after instrumented lumbar surgery in patients of eighty years of age and older. PY Chiu, LC Liao,
WJ Chen, LH Chen, CC Niu. BMC Musculoskeletal disorders. 2016 Sep; 17(1): 402-408
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Managing osteoporosis in the Era of COVID-19:
the role of bisphosphonate
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1

.HE Hsu, YP Hsu, CH Yu. Multiple Vertebral Compression Fractures in a Human Immunodeficiency

Virus—positive Patient with Glucocorticoid-induced Cushing Syndrome Treated with
Percutaneous Vertebroplasty: A Case Report. Osteoporosis International. Feb. 2021 (SCI)

.CH Yu. Ful I-endoscopic debridement and drainage treating spine infection and psoas muscle

abscess. J Spine Surg 2020;6(2) :415-423

.WE Hsu, CH Yu, CJ Chang, HK Wu, TH Yu. CS Tseng. C-arm, Image Based Surgical Path Planning

Method for Distal Locking of Intramedullary Nails. Applied Bionics and Biomechanics. 2018.
(scl)

.CH Yu, PQ Chen, SC Ma, CH Pan. Segmental correction of adolescent idiopathic scoliosis by

all-screw fixation method in adolescents and young adults. minimum 5 years follow-up with
SF-36 questionnaire. Scoliosis 2012,7:5

.CH Yu, CT Wang, PQ Chen. Instrumented Posterior Lumbar Interbody Fusion in Adult

Spondylolisthesis. Clin Orthop Relat Res. 2008 Oct. 3034-3043 (SCI)

.CH Yu, CT Wu,RS Yang. Primary Malignant Bone and Soft Tissue Tumors of Foot and Ankle

J.Orthop Surg Taiwan. 21:70-76, 2004
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The Impact of Discontinuing Osteoporosis Treatment in
COVID-19 Pandemic
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Lunch Symposium : A Turning Point for the Real-world
Therapeutic Plan of Osteoporosis Treatment

With the various osteoporosis medications available to physician and patients, optimal
treatment sequence has been a topic widely discussed in the recent years. Latest updates
in international treatment guidelines have suggested using anabolic medications first,
followed by anti-resorptive agents, and this is especially beneficial for patients at Very
High Risk of osteoporotic fracture. In this lecture, we will compare the different treatment
sequences, including anabolic-to-antiresorptive versus antiresorptive-to-anabolic using
several important clinical studies of Romosozumab, Teriparatide, Denosumab, and
Bisphosphonates. Comparing FRAME, ARCH, and STRUCTURE study, we will see that the
maximal benefits of Romosozumab is seen in treatment naive patients. Romosozumab
provides better gain in both lumbar spine and total hip BMD compared to Teriparatide
when used after Alendronate. Real-world data from Japan will also provide hints to the
effect of using Romosozumab after Denosumab or Teriparatide, which are highly relevant

to clinical scenarios in Taiwan.
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Correlation Between Vitamin D3 and Bone Mineral Density
and Osteoporotic Fractures in Osteoporotic Patients

Vitamin D3 is essential for optimal musculoskeletal health because it promotes calcium
absorption, mineralization of osteoid tissue formation in bone, and maintenance of
muscle function. Thus, the importance of vitamin D3 for skeletal health has long been
recognized and serum 25-hydroxyvitamin D [25(0OH)D] is the generally accepted indicator
of vitamin D3 status. However, although observational studies have reported that lower
blood concentrations of 25[0OH]D are associated with higher risks of falls and fractures,
recent systematic review and meta-analysis demonstrated controversial results.

In addition, the degradation of the bone quality and low BMD levels are robust predictors
of osteoporotic fracture. Low vitamin D3 status causes secondary hyperparathyroidism,
bone loss, and muscle weakness. While several studies have found a positive association
between low serum vitamin D3 and low bone mineral density (BMD) at various sites and
different populations, other studies did not find any significant relationship between these
two parameters. Likewise, few studies have focused on the association between vitamin
D3 and osteoporotic non-hip fractures.

Thus, the aim of this presentation is to analyze the correlation between vitamin D3 and
BMD and osteoporotic fractures, as well as between vitamin D3 and bone metabolism in
osteoporotic patients.
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Education:
July 1978- June, 1985, Chung-Shan Medical Collage, Taichung Taiwan

Post-Graduate Education:
Graduate Institute of Clinical Medical Sciences, Chang Gung University

Academic Appointment:
Associate professor, School of Medicine, Chang Gung University

Employment Record:

July 1985- June 1990, resident in internal medicine at CGMH Linco

July 1990 till now, visiting staff in Rheumatology section at CGMH, Kaohsiung
June 2020 Director in Rheumatology section at CGMH, Kaohsiung

Board Certification:
a. Taiwan College of Rheumatology Specialist, NO 121
b. The Chinese Society of Immunology Specialist, NO 120
c. Taiwan Society of Critical Care Medicine Specialist, NO SC0669
d. Taiwan Society of Internal Medicine Specialist, NO 002123
e. Taiwanese Osteoporosis Association Specialist, NO 014

Professional Affiliations:
a. Taiwan College of Rheumatology
b. The Chinese Society of Immunology
c. Taiwan Society of Critical Care Medicine
d. Taiwan Society of Internal Medicine
e. Taiwanese Osteoporosis Association
f. Taiwan Bone, Muscle, and Joint association

Professional Activities:

1.Division of Allergy, Immunology and Rheumatology, Chang Gung Memorial Hospital at
Kaohsiung, Visiting staff physician 1990~ now

2.Division of Allergy, Immunology and Rheumatology, Chang Gung Memorial Hospital at
Kaohsiung, Director 1990~2002, 2012~2015, 2020~

3. Medicine intensive care unit, Chang Gung Memorial Hospital at Kaohsiung, Director since
1997~

3. The Taiwanese Osteoporosis Association, Supervisor 1998~now

4. Taiwan College of Rheumatology, Director 2001~2007, 2012~2022

5. Taiwan College of Rheumatology, Secretary-general 2008~2011
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Rheumatoid Arthritis, Bone Health and Osteoporosis:
What You Need to Know

Patients with rheumatoid arthritis(RA) are at risk of periarticular as well as generalized
skeletal bone loss, and they have roughly double the risk of vertebral and non-vertebral
fractures compared with age and gender-matched controls. This is due to many factors,
including chronic inflammation, glucocorticoid use, and immobility. The decision to
initiate therapy with calcium and vitamin D supplementation or pharmacologic agents
in an individual patient is based on several factors, including a patient's individual risk
factors for fracture, dose, and duration of glucocorticoid therapy, and it is not solely based
on bone mineral density (BMD).

Our investigation revealed that RA patients have higher risk of osteoporosis and fragility
fracture. Seropositive RA patients have more rapid bone loss than seronegative ones. In
addition, ACPA positive RA patients have higherl0-year probability of fragility fracture than
those with negative ACPA. Meanwhile, RA patients receiving biologics or tsDMARDs have
better bone loss protective effect than those not. In terms of efficacy in prevention of bone
loss by biologics, Abatacept has better protective effect than anti-TNF and csDMARDs.
Long-term anti-osteoporosis therapies have bone loss protective effect for RA patients no
matter taking biologics or tsDMARDs or not. Well controlled RA patients with low disease
activity or remission has significant bone loss protective effect than not well controlled RA
patients. Finally we established an preliminary intervention threshold, FRAX score at 22,
for RA patients who need pharmacologic therapies.

_25_



<
olumiant ¥
(baricitinib) tablets

2mg, 4mg

B | i Once-daily
ol Bl ol o A RIDS tablet

Image is for representation
purposes only.

&

AREIEEERBENBAR
PEIEERUMEREBRZEARSE

FH—ORE JAKL 0 JAK2 =

e g

=

[y &
R 2 ot 8 . LS e e PR LN L
"’{ﬂ?"". é-;‘—h‘é nl’f-' Ly SRR BT ] ‘p’. ¥ = : %" h A 2 =R ‘-' A

r

027288 5
1 027289 5F

10060076 3



Taltz BB
WS ERSFE 001063 5

llde D, Ritchbn CT, 1814
B, Okacla M, e al Lancel 2017;38%

.
taltz
(ixekizumab)
BETA © 5tE

ARER
R TERZ R RA B 3¢

ZRATBA

Taltz® 2 % — {8 7Z Biologic-naive
B TNF HpflE SR iy sz Rt R
Bfi % % A ACR20/ACR50/ACRT70
SEERNEDRE 2 -

WEEK 24 SPIRIT P1
phase llltrial (Biologic-naive)'

Bl A0nae 2hus

: WEEK 24 SPIRIT P2
& phase liitrial (TNFiIR)?

53w 38w 22 iz

_‘ Taltz REHPHIECERERAGNNK A RAEN
FEEIBEMEEIS (mTSS)t o

WEEK 16 SPIRITP1
phase llitrial (Biologic-naive)!

MOVING.

0.4
0.3 Taltz
0.2 0.13

MOMENTS. 1

* p=<0.025vs. TR

f it Ach
RER : TALTZ EIAEMERER - ERAREREERE
*“'EF{: R WIETE R ¢ WEA TALTZ
2 ﬁﬁhﬁ‘iﬁﬁﬁ B’!Hﬁ Cﬁlﬁifﬂﬁﬂi

2. SRR TRARRI B A5 O MUIE FAA ST 160 mg
([ T80 me B9 ) » PERS 4 84ET 80 mE < BRSNS
EFEEIGNE R ERINENG A - MR R

gyitiEm A -

R fulis g Sak:s

{ll'{En”n s

|

TR0 mg=
Ba:
TALTZ S @M B kekizumab ST (GHE M 8 SR BEA
G A o

i - J:UfU BT~ B

PR SR B -

ey ¢

BRI HRLE

&b R EIERE 365 3E 11 4%

5 B 5 100050164 58
034-20-Mzy-28




= e T | .

=JEIl
B

==
TEATER

- PERESEORESESESER

- RRA
- BRERERA

gk

=g

/\

BARRAE ~ DT ERACEME

B
MESEBY (PRL) A - HEE
B

LETHBEAS EEAR
S -

- REARAEREN
. hERESHRRTS

2 ABTRN IS B B IR
CREEEREROERM

PERA

BiEEZMm B

BBt

2 MER

- PEREBERRESE 851X%

- |SCD/ | OF B[R B & 3858 sk ie

£

L

=

E’F%A—rﬂ%Eﬂi

- A BERTRAHP E R A
- AR ER R

=
BE

\
Hﬂ? )

RN
- BRBEMNRIEEERRR AFERES| 85/ 8

e 2021

=yl

ar

H}IW
i

2B

b=

=

=~

_26_

4@?

i

F BERRREREAM



aEBRILOBEEHA2Y || T2 A A
2021 seienmmme | BRI 1% 5

The future osteoporosis care management in Taiwan
SEFREEEENREK

Osteoporosis is a major public health problem in many countries, as well as in Taiwan.
It” s the most common metabolic bone disorder, characterized by a decrease in bone
mass and deterioration in skeletal microarchitecture, which lead to increased fragility and
susceptibility to fractures. The fractures associated with osteoporosis have been proven
to cause considerable disability, loss of quality of life and mortality. Patients who have
one osteoporotic fracture are at increased risk for having another osteoporotic fracture
develop. The risk of fragility fractures is multifactorial and is related to the strength of
bone, and non-skeletal factors contributing to the incidence and impact of trauma. It is
increasing in prevalence and remains largely underdiagnosed and undertreated in Taiwan.

The prevention and treatment of osteoporosis was changed significantly in recent
years. Osteoporosis prevention requires adequate calcium and vitamin D intake, regular
physical activity, and avoiding smoking and excessive alcohol ingestion. In treating
osteoporosis, the objective is to prevent the first osteoporotic fracture, and to prevent
recurrent fractures in patients who have already sustained their first fracture.  The future
osteoporosis care management in Taiwan need several strategies to improve osteoporosis
care that will improved outcomes of osteoporosis-related fractures, with significant
increases in BMD testing, treatment initiation, and adherence to treatment and reductions
in re-fracture incidence and mortality.
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Education
Ph.D., Physics Department, Purdue University, West Lafayette,
Indiana, USA

Professional experiences
1.Associate professor, Department of Medical Imaging and Radiological Sciences,
Chang Gung University

2.Assistant professor, Department of Medical Imaging and Radiological Sciences,
Chang Gung University

3.Postdoctoral Fellow, Department of Radiation Physics, The University of Texas MD
Anderson Cancer Center, Houston, Texas, USA

4.Postdoctoral Fellow, Department of Imaging Physics, The University of Texas MD
Anderson Cancer Center, Houston, Texas, USA

am SCHATY (SCI)

1.Hao-Chih Chang, Yang-Hong Dai, Po-Chien Shen, Wei-Chou Chang, Cheng-Hsiang
Lo, Jen-Fu Yang, Chun-Shu Lin, Hsing-Lung Chao, Shu-Ju Tu, Wen-Yen Huang,
Jing-Min Hwang (2021, Sep). Using computed tomography-based radiomics to
predict outcomes for hepatocellular carcinoma patients receiving stereotactic body
radiotherapy. Therapeutic Radiology and Oncology. 7~ A & FEi@E{EE .

2.Shu-Ju Tu, Vuong T. Tran, Jian M. Teo, Wen C. Chong, Jing-Ren Tseng (2021, Sep).
Utility of radiomic zones for risk classification and clinical outcome predictions using
supervised machine learning during simultaneous 11C-choline PET/MRI acquisition
in prostate cancer patients. Medical Physics. " A &FE—{E#& .

3.Shu-Ju Tu, Wei-Yuan Chen & Chen-Te Wu (2021, Apr). Uncertainty measurement of
radiomics features against inherent quantum noise in computed tomography
imaging. European Radiology, 31: 7865-7875. " AAS —{E& BEL@EE .
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Education History:
2002 ~ 2009 Department of Medicine, China Medical University,
Taichung, Taiwan

Postdoctoral training:

2010~ 2014 Resident, Department of Radiology, Kaohsiung Chang-Gung Medical Hospital,
Kaohsiung, Taiwan
2014 ~ now Attending physician, Department of Radiology, Kaohsiung Chang-Gung Medical

Hospital, Kaohsiung, Taiwan
201604 ~ 201706 Beth Israel Deaconess Medical center MSK division research Fellow, Boston, USA

License :
Medical license No. 044139
Radiologist license No. 000998

Professional Affiliations :
Republic of China, Radiologist
Member of The radiological Society Republic of China

Publications :

1.Chang CD, Cheng YF, Chen TY, et al. Portal venous pressure in adult living donor liver transplantation.
Transplant Proc. 2014; 46(3):696-698.

2.Chen HL, Lu CH, Chang CD, et al. Structural deficits and cognitive impairment in tuberculous
meningitis. BMC Infect Dis. 2015; 15:279.

3.Lin CC, Cheng YF, Chiang HJ, et al. Pharmacokinetic Analysis of Dynamic Contrast-Enhanced Magnetic
Resonance Imaging for Distinguishing Hepatocellular Carcinoma From Cholangiocarcinoma in Pre-
Liver Transplantation Evaluation. Transplant Proc. 2016; 48(4):1041-1044.

4.Chang CD, Lin JW, Lee CC, et al. Acute Epididymo-orchitis-Related Global Testicular Infarction: Clinical
and Ultrasound Findings With an Emphasis on the Juxta-epididymal String-of-Bead Sign. Ultrasound Q.
2016; 32(3):283-289.

5.Chang CD, Wu JS. MR Imaging Findings in Heel Pain. Magn Reson Imaging Clin N Am. 2017; 25(1):79-93.

6.Chang CD, Wei J, Goldsmith JD, Gebhardt MC, Wu JS. MRI guided needle localization in a patient with
recurrence pleomorphic sarcoma and post-operative scarring. Skeletal Radiol. 2017; 46(7):975-981.

7.Chang CD, Wu JS. Imaging of Musculoskeletal Soft Tissue Infection. Semin Roentgenol. 2017; 52(1):55-62.

8.Chang CD, Wu JS, Mhuircheartaigh JN, et al. Effect of sarcopenia on clinical and surgical outcome in
elderly patients with proximal femur fractures. Skeletal Radiol. 2018; 47(6):771-777.

9.Cheng HH, Tsang LL, Hsu TY, et al. Transcatheter arterial embolization as first-line rescue in intractable
primary postpartum hemorrhage: Assessment, outcome, and subsequent fertility. J Formos Med Assoc.
2017; 116(5):380-387.

10.Zhao L, Chang CD, Alsop DC. Controlling T2 blurring in 3D RARE arterial spin labeling acquisition
through optimal combination of variable flip angles and k-space filtering. Magn Reson Med. 2018.
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- 2012 International liver transplantation society Young investigator award.
- 2020 BEBB LR ERGZEHBEEA
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Use of longer sized screws is a salvage method for broken
pedicles in osteoporotic vertebrae

Ming-Kai Hsieh™**, Mu-Yi Liu*, Jin-Kai Chen®, Tsung-Ting Tsai**, Po-Liang Lai**,
Chi-Chien Niu** & Ching-Lung Tai>*’

ABSTRACT

Screw loosening due to broken pedicles is a common complication resulting from the
insertion of screws either with inadequate diameters or into an osteoporotic pedicle. In this
novel in vitro study, we tried to clarify the contribution of the pedicle to screw fixation and
subsequent salvage strategies using longer or larger-diameter screws in broken pedicles.
Sixty L4 fresh-frozen lumbar vertebrae harvested from mature pigs were designed as the
normal-density group (n = 30) and decalcified as the osteoporosis group (n = 30). Three
modalities were randomly assigned as intact pedicle (n = 30), semi-pedicle (n = 15), and
non-pedicle (n = 15) in each group. Three sizes of polyaxial screws (diameter X length
of 6.0 mm X 45 mm, 6.0 mm X 50 mm, and 6.5 mm X 45 mm) over five trials were used
in each modality. The associations between bone density, pedicle modality and screw
pullout strength were analyzed. After decalcification for 4 weeks, the area bone mineral
density decreased to approximately 56% (p < 0.05) of the normal-density group, which was
assigned as the osteoporosis group. An appropriate screw trajectory and insertional depth
were confirmed using X-ray imaging prior to pullout testing in both groups. The pullout
forces of larger-diameter screws (6.5 mm X 45 mm) and longer screws (6.0 mm X 50 mm)
were significantly higher (p < 0.05) in the semi- and non-pedicle modalities in the normal-
density group, whereas only longer screws (6.0 mm X 50 mm) had a significantly higher (p
< 0.05) pullout force in the non-pedicle modalities in the osteoporosis group. The pedicle
plays an important role in both the normal bone density group and the osteoporosis group,
as revealed by analyzing the pullout force percentage contributed by the pedicle. Use of a
longer screw would be a way to salvage a broken pedicle of osteoporotic vertebra.
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Time-averaged disease activity of rheumatoid arthritis
associated with long-term bone mineral density changes

Chung-Yuan Hsu", Jia-Feng Chen, Yu-Jih Su'¥, Ying-Chou Chen,
Han-Ming Lai, Shan-Fu Yu, Hsiao-Ru He andTien-Tsai Cheng

ABSTRACT

Background: Rheumatoid arthritis (RA) is associated with poor bone mineral density (BMD).
We designed the current study owing to the lack of long-term prospective studies regarding
whether a high disease activity leads to increased bone loss.

Methods: We have continually enrolled patients with RA. According to the average disease
activity score in 28 joints based on the erythrocyte sedimentation rate (DAS28-ESR) during
follow-up, the patients were classified into remission, low disease activity, and moderate or
high disease activity groups. Patients were examined with dual-energy X-ray absorptiometry
at baseline and after 3 years of follow-up. BMD changes were compared among the groups.
Results: We have studied 477 patients. Overall BMD was significantly reduced from baseline
to the 3-year follow-up (p < 0.05). After stratifying according to the time-averaged DAS28-
ESR levels and use of anti-osteoporosis treatment (AOT), the BMD values of the femur and
spine significantly increased in patients in the remission group with AOT. The BMD changes
of different DAS28-ESR patients were further compared using the generalized estimation
equation model. For the patients on AOT, the negative change in femoral BMD values of the
moderate or high activity group was significant when compared with the remission group
with positive BMD changes (regression coefficient, -0.038; 95% confidence interval, -0.055
to-0.021).

Conclusion: For RA patients, if remission is achieved, AOT can better improve BMD,
especially in the femur. In addition, moderate or high disease activity will lead to significant
bone loss; therefore, disease activity must be actively controlled.

Keywords: arthritis, bone density, osteoporosis, rheumatoid disease activity
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Peripheral arterial disease: the role of extracellular volume
measurements in lower limb muscles with MRI

Yu-Ching Lin'& Wen-Yu Chuang® & Fu-Chan Wei’ & Chi-Hsiao Yeh* & Ines Tinhofer’ & Nidal F.
AL Deek’® &Tieh-Cheng Fu® & Soh-Chin Ng® & Tsun-Chin Chang' & Yun-Chung Cheung’ & Shu-
Hang Ng’ & Yu-Hsiang Juan™®

Received: 10 October 2019 /Revised: 1 February 2020 /Accepted: 6 February 2020/Published online: 12 March 2020
©European Society of Radiology 2020

ABSTRACT

Objectives Peripheral arterial disease (PAD) is characterised by arterial occlusion and
fibrosis in the lower extremities.Extracellular volume matrix fraction (ECV) is a biomarker
of skeletal muscle fibrosis, but has not been applied to the lower extremities with PAD. This
study investigated the clinical feasibility of using ECV for calf muscle fibrosis quantification
by comparing normal controls (NC) and PAD patients.

Methods From October 2016 to December 2017, we recruited patients with PAD, and
patients with head and neck cancer receiving fibular flap as NC group. All participants
underwent magnetic resonance imaging (MRI) to determine the ECV of the calves and the
differences between the NC and PAD groups. ECV was calculated from T1 values at steady-
state equilibrium, defined as the point in time after contrast agent injection when the
variance of T1 relaxation time in blood and muscle becomes less than 5%.

Results A total of 46 patients (18 in the NC group and 28 in the PAD group) were recruited.
Steady-state equilibriumwas reached at 11-12 min after contrast agent injection. The NC
group had significantly lower mean ECV than the PAD group (12.71% vs. 31.92%, respectively,
p < 0.001). In the PAD group, the mean ECV was slightly lower in patients with collateral
vessels than in those without (26.58% vs. 34.88%, respectively, p = 0.047).

Conclusion Evaluation of skeletal fibrosis in PAD using ECV is feasible. ECV can help identify
PAD patients with collateral vessel formation and lay the foundation for future research in
PAD management.

Key Points
- Steady-state equilibrium for ECV measurement of the lower limbs can be reached at around
11-12 min.
- Quantification of lower limb muscle fibrosis by measuring ECV is clinically feasible and can be
used to differentiate between patients with PAD and histologically proven normal controls.
- ECV can differentiate PAD patients with or without visible collateral vessels, further expanding
its role in identifying the presence of collateral supply in clinical decision-making.
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Teriparatide and bisphosphonate use in osteoporotic spinal
fusion patients: a systematic review and meta-analysis

Sung Huang Laurent Tsai** & Ruei-Shyuan Chien” & Katie Lichter' & Raghad Alharthy* &
Mohammed Ali Alvi® & Anshit Goyal® & Mohamad Bydon** & Tsai-Sheng Fu’ & Tung-Yi Lin’

Received: 31 January 2020 /Accepted: 13 April 2020/Published online: 8 October 2020
©lnternational Osteoporosis Foundation and National Osteoporosis Foundation 2020

ABSTRACT

Purpose Osteoporosis is one of the most common conditions among adults worldwide. It
also presents a challenge among patients undergoing spinal surgery. Use of Teriparatide
and bisphosphonates in such patients has been shown to improve outcomes after fusion
surgery, including successful fusion, decreased risk of instrumentation failure, and patient-
reported outcomes. Herein, we performed a systematic review and indirect meta-analysis
of available literature on outcomes of fusion surgery after use of bisphosphonates or
Teriparatide.

Methods We conducted a comprehensive search of all databases (Ovid MEDLINE(R) and
Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid Embase, Ovid Cochrane
Central Register of Controlled Trials, Ovid Cochrane Database of Systematic Reviews,
and Scopus) to identify studies assessing outcomes of spinal fusion among osteoporotic
patients after use of Teriparatide or bisphosphonate. Four authors independently screened
electronic search results, and all four authors independently performed study selection.
Two authors performed independent data extraction and assessed the studies’ risk of bias
assessment using standardized forms of Revised Cochrane risk-of-bias tool for randomized
trials (RoB 2) and Risk Of Bias In Nonrandomized Studies of Interventions (ROBINS-I).
Results Nineteen studies were included in the final analysis. A total of 13 studies evaluated
the difference in fusion rate between bisphosphonates and Teriparatide or control group.
Fusion rate was higher for bisphosphonates (effect size (ES) 83%, 95% Cl 77-89%) compared
with Teriparatide (ES 71%, 95% Cl 57-85%), with the p value for heterogeneity between
groups without statistical significance (p = 0.123). Five studies assessed the impact of using
bisphosphonate or Teriparatide on screw loosening. The rate of screw loosening was higher
for bisphosphonates (ES 19%, 95% Cl 13-25%) compared with Teriparatide (ES 13%,

95% Cl 9-16%) without statistical significance (p = 0.52).

Conclusion Our results indicate that while both agents may be associated with positive
outcomes, bisphosphonates may be associated with a higher fusion rate, while Teriparatide
may be associated with lower screw loosening. The decision to treat with either agent
should be tailored individually for each patient keeping in consideration the adverse effect
and pharmacokinetic

profiles.

Keywords Osteoporosis . Spinal fusion . Teriparatide . Bisphosphonate
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