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Treatment strategy for osteoporotic vertebral body fractures in the
lumbar spine: a case report and literature review

JiSoo Moon', Min Soo Kang1 , Sang Ho Lee’, Chan Hong Park’
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This report describes the successful treatment of an osteoporotic compression fracture. A 74-year-old woman presented with severe
low back pain and left sciatica that had lasted for 6 weeks. Four week of conservative treatment was not effective. The patient was
bedridden and had difficulty walking. A past history of osteoporosis was noted. Multilevel compression fractures, central stenosis,
and spondylolisthesis with overt instability were evident in the preoperative images. Decompression and fusion surgery, vertebro-
plasty, and preoperative and postoperative teriparatide administration were planned. A severe endplate injury in the lower vertebral
body was detected during interbody fusion surgery using an anterior approach. Additional screw insertion with posterolateral fusion
was planned to prevent aggravation of cage subsidence. Postoperative magnetic resonance imaging, computed tomography (CT),
and X-ray images revealed sufficient decompression, no cement leakage, and no nerve injury. On the first postoperative day, the pa-
tient reported that the left sciatica symptoms had improved. Satisfactory ambulation was observed at the outpatient department
after 6 months. Fusion in progress was evident on follow-up CT and X-ray images. This case offers insights into possible treatment
strategies for osteoporotic compression fractures with severe endplate injury, overt instability, and radiculopathy of the lower lumbar

spine.

Keywords: Compression fractures; Spinal instability; Cage subsidence

Introduction

Osteoporosis is also associated with compression fractures. These
fractures can worsen, and lead to additional fractures or spinal de-
formities [1]. If multilevel osteoporotic compression fractures in
the lumbar spine are accompanied by overt instability and radicu-
lopathy, decompression and fusion surgery, and vertebroplasty
(VP) can be planned after conservative treatment [2,3].
Complications associated with fusion surgery, including cage
subsidence, instrumentation failure, and pseudarthrosis are widely

recognized [4]. Cage subsidence is a common complication in
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lumbar lateral interbody fusion [5]. Many risk factors for subsid-
ence have been reported, including osteoporosis and endplate in-
jury [6-8]. In particular, endplate injury is frequently associated
with osteoporotic compression fractures [9].

Preventative measures to reduce the risk of cage subsidence are
important for patients with osteoporotic compression fractures
and severe endplate injuries who require fusion surgery. In this re-
port, we describe the management of a patient with osteoporotic
compression fractures with severe endplate injury, overt instability,

and radiculopathy in the lower lumbar spine.

Case Report

In March 2022, a 74-year-old woman presented to our hospital
with a 6-week history of severe low back pain and left sciatica. Past
history of osteoporosis was noted (bone mineral density [BMD]
at the lumbar spine=-5.0) (Fig. 1). The patient had undergone

conservative treatment for 4 weeks; however, this was not effective.

Thisis an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Fig. 1. Preoperative bone mineral density (BMD) at the lumbar spine. YA, young-adult; AM, age-matched.

She had difficulty walking and was bedridden because of pain. The
patient’s numerical rating scale (NRS) score for pain was 8. Preop-
erative magnetic resonance imaging (MRI), computed tomogra-
phy (CT), and X-rays revealed multilevel involvement of the spine
including subacute compression fractures between L3 and L4, an
acute compression fracture at LS, central stenosis with spondylo-
listhesis at L34 and L4-S and instability at the L4-S level (Fig. 2).
Preoperative MR myelography showed signal blocks at the L3-4
and L4-$ levels (Fig. 2).

The proposed management included oblique lumbar interbody
fusion (OLIF) with cement-augmented pedicle screw insertion at
the L4-5 level, unilateral laminotomy for bilateral decompression
at the left L3—4 and L4-S5 levels, VP at the L3 level, and preopera-
tive and postoperative teriparatide (recombinant human parathy-
roid hormone, PTH 1-34). After informed consent was obtained
from the patient, we proceeded with OLIF and severe endplate in-
jury was observed in the lower vertebral body. Aggravation of the
cage subsidence was expected after the operation (Fig. 3). Subse-
quently, after obtaining informed consent from the patient’s guard-
ian, additional cement-augmented pedicle screw insertion at the
S1 level with posterolateral fusion was performed to minimize the
risk of cage subsidence (Fig. 3).

Postoperative MRI, CT, and X-rays revealed sufficient decom-
pression, no cement leakage, and no nerve injury (Fig. 4). On the
first postoperative day (POD), the patient reported improved
left sciatica symptoms (NRS score decreased from 8 to 3). The
patient remained in bed until POD 14. On POD 15, the patient
was allowed to sit with a brace while eating. On POD 25, the pa-
tient began walking with brace support. The patient was dis-
charged on POD 30. At the outpatient department follow-up af-
ter 6 months, the patient was well ambulated. Progress in fusion

2

was observed on follow-up X-rays and CT, without halo signs

(Fig. 5).

Discussion

Compression fractures usually occur at the mid-thoracic spine
(T7-8) and thoracolumbar junction (T12-L1) [10]. Multiple
compression fractures occur in approximately 20 to 30 percent,
and multilevel fractures occur in 1 to S continuous vertebral bod-
ies. Spinal deformity is a common complication of compression
fractures. Low BMD is significantly associated with vertebral de-
formities, including loss of mid-vertebral height. Together with old
age, these factors predicted greater vertebral collapse and kypho-
scoliotic deformities [1].

Conservative treatment alleviates back pain and functional dis-
ability [11]. However, long periods of immobilization and bed rest
can lead to bone and muscle loss and adverse effects on cardiac
and pulmonary functions in geriatric patients [ 12]. After conserva-
tive treatment, VP can be planned for continuous severe low back
pain [13], and decompression and fusion surgery can be devised
for overt instability and sciatica to improve clinical outcomes and
reduce hospital stays [2,3].

Osteoporosis is a risk factor for complications of following fu-
sion surgery including cage subsidence, instrumentation failure,
and pseudoarthrosis [6,7,14]. Osteoporotic compression fractures
are commonly accompanied by endplate injury [9] and endplate
injury is a risk factor for cage subsidence following fusion surgery
[8]. Strategies to prevent or minimize cage subsidence are neces-
sary in a patient with osteoporotic compression fractures and se-
vere endplate injuries.

Teriparatide is an anabolic agent approved by the US Food and

https://doi.org/10.51638/jksgn.2023.00024
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Fig. 2. Preoperative images on X-rays, magnetic resonance imaging (MRI), computed tomography (CT), and magnetic resonance (MR) my-
elography. (A) X-rays (circle: instability). (B) Sagittal and axial MRI. (C) Sagittal and axial CT images. (D) An image on MR myelography.

https://doi.org/10.51638/jksgn.2023.00024
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Fig. 3. Intraoperative images. (A) Cage insertion. (B) Vertebroplasty at L3 and cement-augmented screw insertion at L4 and L5. (C) Addi-
tional S1 screw insertion with cement augmentation and posterolateral fusion.

Fig. 4. Postoperative images. (A) X-ray. (B) Sagittal and axial magnetic resonance imaging. (C) Sagittal, axial, and coronal images on com-
puted tomography.

https://doi.org/10.51638/jksgn.2023.00024
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Fig. 5. Follow-up images. (A) X-rays after 1 month. (B) X-rays after 6 months. (C) Computed tomography after 3 months.

Drug Administration to enhance bone formation. Subcutaneous
administration of teriparatide during lumbar fusion surgery effec-
tively improved the fusion rate [15]. The application of ce-
ment-augmented pedicle screws for multilevel lumbar fusion may
provide better stability and lesser screw loosening than conven-
tional pedicle screw fixation. The selective use of cement-aug-
mented cranial and caudal screws may decrease the risk of compli-
cations associated with cement-augmented screw fixation [16].
After evaluating the preoperative images, osteoporotic compres-
sion fractures with endplate injuries at the interbody fusion level

https://doi.org/10.51638/jksgn.2023.00024

were confirmed. During interbody fusion using the anterior ap-
proach, severe endplate injury was observed macroscopically in
the lower vertebral body. As a result, aggravation of cage subsid-
ence was expected following fusion surgery. Consequently, addi-
tional cement-augmented pedicle screw insertion with posterolat-
eral fusion was planned, and informed consent was obtained from
the patient’s guardian.

Six months after surgery, the patient appeared well-ambulated at
the outpatient follow-up department. Subsidence was not aggra-
vated, and fusion was in progress on follow-up X-rays or CT, with-

5
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out halo signs.

If osteoporotic compression fractures present with endplate in-
jury and radiculopathy but without overt instability after conserva-
tive treatment, only decompression or ligamentoplasty with ce-
mentoplasty may be considered to prevent cage subsidence after

interbody fusion surgery.

Conclusion

This case offers insights into the possible treatment strategies for
osteoporotic compression fractures with overt instability and ra-
diculopathy of the lumbar spine.
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Interspinous ligamentoplasty for symptomatic lumbar spinal stenosis
coexisting with mild segmental instability and vertebral body fracture:
areport of 2 cases and a literature review

Ji Soo Moon', Min Soo Kang', Sang Ho Lee’, Chan Hong Park’

lDepartment of Neurosurgery, Daegu Wooridul Spine Hospital, Daegu, Korea
2De‘mrtment‘ of Neurosurgery, Wooridul Spine Hospital, Seoul, Korea

3De‘mrtment‘ of Anesthesiology and Pain Medicine, Daegu Wooridul Spine Hospital, Daegu, Korea

This report aimed to present successfully treated cases of lumbar spinal stenosis coexisting with mild segmental instability and ver-
tebral body fracture. Two patients presented with chief complaints of sciatica and back pain that had lasted for 2 months. Preopera-
tive images revealed lumbar spinal stenosis with mild segmental instability and compression fracture. Interspinous ligamentoplasty
was done under general anesthesia. Treatment outcomes were assessed by numeric rating scale (NRS) scores, postoperative magnet-
ic resonance imaging (MRI), and X-ray examinations. Favorable treatment outcomes were observed: Sciatica and back pain improved
and the patients’ NRS scores also improved. Postoperative MRI showed sufficient decompression, and X-rays showed stabilization at
the index level. Postoperative complications were not reported. Interspinous ligamentoplasty can be a good surgical option for lum-
bar spinal stenosis that coexists with mild segmental instability and vertebral body fracture.

Keywords: Compression fracture; Segmental instability; Ligamentoplasty

Introduction

Decompression alone has been performed to treat degenerative
lumbar spinal stenosis without instability for many years. In case of
degenerative lumbar spinal stenosis with instability, fusion surgery
has been the primary choice to prevent worsening of instability.
However, there are borderline patients with mildly unstable degen-
erative lumbar spinal stenosis. Ligamentoplasty can fill a gap be-
tween decompression alone and fusion in the spectrum of surgical
treatment for degenerative lumbar spinal stenosis, and many stud-
ies supported that ligamentoplasty represents a viable option for
patients who have significant comorbidities or are elderly [ 1-3].

Fusion surgery needs additional blood loss and tissue stripping,
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and this method inevitably increases the risk of damage at the adja-
cent structure and perioperative complications, including cage
subsidence, screw failure, non-union, and so on [4]. Comparative-
ly, ligamentoplasty can decrease perioperative complications, be-
cause it can reduce incision and injury to surrounding tissues. Fur-
thermore, it can lessen the possibility of fusion surgery due to lum-
bar instability after surgery [ S]. In this report, we present 2 patients
with lumbar spinal stenosis that coexists with mild segmental in-
stability and vertebral body fracture, who were successfully man-

aged with interspinous ligamentoplasty.

Instability

‘When flexion and extension X-ray in the sagittal plane show 10 de-
grees angular motion or more, or 4 mm translation or longer, insta-
bility can be defined [6]. And fusion surgery can be considered. In
case of 10 degrees angular motion or less, or 4mm translation or
shorter in dynamic X-ray, minimal or mild instability can be decid-
ed [2]. Fusion surgery in traumatic thoracolumbar fractures (T10—
L2) can be also chosen in case of 4 points or more in the modified

Thisis an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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thoracolumbar injury classification and severity score (TLICS)
system using magnetic resonance imaging (MRI) and computed

tomography (CT) images [7].

Case Report

Case 1

A 74-year-old woman presented to our hospital in April 2022, with
a two-month history of right sciatica. The pain as assessed by the
numeric rating scale (NRS) leg was 8. The patient also complained
of continuous back pain (NRS back=7) regardless of 4 weeks of
conservative treatment after slip down. Past history included oste-
oporosis (bone mineral density at lumbar spine =-2.5 standard
deviation). Preoperative MRI, CT, and plain X-ray revealed central
stenosis with grade 1 degenerative spondylolisthesis at the L4-5
level and acute compression fracture at L4 level (Fig. 1). The pre-
operative flexion and extension X-ray demonstrated slippage and
instability. Interspinous ligamentoplasty using the sagittal horizon-
tal ligament (SHL, Ligament Vertebralde Renfort; Cousin Bio-
tech) at the L4-S level and vertebroplasty (VP) at L4 were per-
formed after obtaining informed consent from the patient. On the
first postoperative day (POD), right sciatica and back pain im-
proved to 4 on the NRS leg and back scores. The patient was dis-
charged on the eleventh POD and the pain improved to 3 on the
NRS back and leg scores. On the outpatient department (OPD)

follow-up after 1 month and 1 year, improved state remained.

Case2

A 74-year-old man presented to our hospital in April 2022, with a
two-month history of bilateral sciatica. The patient’s pain scored 8
on the NRS leg. He also had accompanying back pain (NRS
back = 8). Preoperative MRI, CT, and plain X-ray revealed central
stenosis with grade 1 degenerative spondylolisthesis at the L2-3
level and subacute compression fracture at L3 level, and the preop-
erative flexion and extension X-ray demonstrated minimal instabil-
ity, because he can’t make flexion and extension well due to severe
back pain (Fig. 2). Interspinous ligamentoplasty with the SHL at
the L2-3 level was performed after obtaining informed consent
from the patient. On the first POD, bilateral sciatica and back pain
improved to 4 on the NRS back and leg scores. The patient was
discharged on the tenth POD and the pain improved to 3 on the
NRS back and leg scores. On the OPD follow-up after one month,
the pain improved to about 90 percent. On the OPD follow-up af-
ter 1 year, segmental instability was not aggravated.

Technical notes

The patient is placed in the prone position under general anesthe-
sia. A midline skin incision was made at the relevant level. Bilateral
partial laminotomy with foraminotomy and medial facetectomy
was done with a drill and all thickened ligamentum flava including
foraminal extension were completely removed under microscopic
view. Spinous process and supraspinous ligament were preserved
at the target level. The artificial ligament (SHL) was soaked in sa-
line containing antibiotics and povidone-iodine solution. After
checking for sufficient decompression and removing the bony
spikes and remnant ligamentum flavum, the spine position was
changed from flexion to extension to form a lordotic curvature.
Initially, the upper and lower spinous processes were wrapped with
the sagittal ligament of the SHL in a figure-eleven pattern (Fig.
3A). The horizontal ligament of SHL was tightly tied near the cen-
ter of the sagittal ligament to replace the interspinous ligament and
stabilize the target level with sutures (Fig. 3B). The artificial liga-

ments were fixed to position using a non-absorbable suture.

Discussion

Degenerative lumbar spinal stenosis, a common disease for elderly
patients, has been treated with decompression alone to relieve
neural component. Additional spinal stabilization may improve
the surgical outcomes and fusion surgery is the most widely ac-
cepted stabilization method. Moreover, in the thoracolumbar ver-
tebral fracture, fusion surgery can be chosen in case of 4 points or
more in the modified TLICS system [7]. However, for some pa-
tients with mild segmental instability, fusion methods are more in-
vasive. Soft stabilization methods have been introduced to fill a gap
between fusion and only decompression in the spectrum of surgi-
cal treatment for degenerative spinal stenosis, including ligamento-
plasty [8,9].

Ligamentoplasty can’t be a full replacement for fusion surgery,
because no hard interspinous anchoring can’t be strong enough to
correct advanced spondylolisthesis. A potential complication of
the ligamentoplasty is fractures of spinous processes. This is partic-
ularly relevant to elderly women with osteoporosis, but this com-
plication was not observed in previous study [2]. However, the ar-
tificial ligament can give support to the existing structures. And the
development of a fibrous fusion can also provide structural sup-
port and prevent postoperative instability after decompression and
progressive spondylolisthesis [9,10]. Ligamentoplasty can also be
a feasible option for patients who are elderly or have significant co-
morbidities [3].

Many studies reported that VP for acute vertebral compression
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Fig. 1. Preoperative imaging: X-rays, magnetic resonance imaging (MRI), computed tomography (CT), and magnetic resonance (MR) my-
elography. (A) X-ray. (B) Sagittal and axial MRI. (C) Sagittal and axial CT. (D) Image on MR myelography.
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Fig. 2. Preoperative imaging: X-rays, magnetic resonance imaging (MRI), computed tomography (CT), and magnetic resonance (MR) my-
elography. (A) X-ray. (B) Sagittal and axial MRI. (C) Sagittal and axial CT. (D) An image on MR myelography.
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Ligamentoplasty in compression fracture

fracture (< 6 weeks), particularly in patients with severe pain, was
superior to conservative treatment [11]. Delayed VP did not less-
en the operation ratio compared to early VP. This delayed strategy

may also lead unnecessary delay of treatment for patients who

Fig. 3. Images of the sagittal and horizontal ligaments. (A) The up-
per and lower spinous processes were wrapped with the sagittal
ligament in a figure-eleven pattern. (B) The horizontal ligament
was tightly tied near the center of the sagittal ligament to replace
the interspinous ligament and stabilize the target level with su-
tures.

want rapid pain relief and spend more medical expenses for hospi-
talization and conservative treatment. Furthermore, in the current
study, cement leakage and interdigitation were significantly favor-
able in the patient group with early VP compared with delayed VP
group [12].

Our 2 patients had compression fractures. After applying inter-
spinous ligamentoplasty to the relevant level, the patients’ symp-
toms improved and postoperative MRI demonstrated sufficient

decompression (Figs. 4, 5). These patients were prevented from

Fig. 4. Postoperative images. (A) X-ray. (B) Sagittal and axial mag-
netic resonance imaging.

Fig. 5. Postoperative images. (A) X-ray. (B) Sagittal and axial images magnetic resonance imaging. (C) X-ray after 1 year.
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postoperative complications after fusion surgery, including aggra-
vation of cage subsidence, because vertebral body fractures in the
relevant level increase the progression of cage subsidence. At the
time of discharge, the back pain and sciatica were improved to an
NRS score of 3. Further improvements of symptoms were ob-

served during the outpatient follow-ups.

Conclusion

Interspinous ligamentoplasty can be a good surgical option for
lumbar spinal stenosis that coexists with mild segmental instability

and vertebral body fracture.
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sion of copies of informed consents from human subjects in
clinical studies or IRB approval documents.

3) Animal experiments also should be reviewed by an appropri-
ate committee (Institutional Animal Care and Use Commit-
tee, IACUC) for the care and use of animals. Also studies
with pathogens requiring a high degree of biosafety should
pass review of a relevant committee (Institutional Biosafety
Committee, IBC).

2. Conflict of Interest
1) The corresponding author of an article is asked to inform the
Editor of the authors’ potential conflicts of interest possibly
influencing their interpretation of data. A potential conflict
of interest should be disclosed in the cover letter even when
the authors are confident that their judgments have not been
influenced in preparing the manuscript. Such conflicts may
be financial support or private connections to pharmaceuti-
cal companies, political pressure from interest groups, or ac-

ademic problems.
2) The Editor will decide whether the information on the con-
flict should be included in the published paper. Before pub-
lishing such information, the Editor will consult with the
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corresponding author. In particular, all sources of funding
for a study should be explicitly stated. The Journal of the Ko-
rean Society of Geriatric Neurosurgery asks referees to let its
Editor know of any conflict of interest before reviewing a

particular manuscript.

3. Journal Policies on Authorship and Contributorship

1) Authors are required to make clear of their contribution to
their manuscript in cover letter. To be listed as an author one
should have contributed substantially to all four categories
established by the ICMJE: (1) conception and design, or ac-
quisition, or analysis and interpretation of data; (2) drafting
the article or revising it critically for important intellectual
content; and (3) final approval of the version to be pub-
lished; and (4) agreement to be accountable for all aspects
of the work in ensuring that questions related to the accuracy
or integrity of any part of the work are appropriately investi-
gated and resolved.

2) When a large, multicenter group has conducted the work,
the group should identify the individuals who accept direct
responsibility for the manuscript. When submitting a manu-
script authored by a group, the corresponding author should
clearly indicate the preferred citation and identify all individ-
ual authors as well as the group name. Journals generally list
other members of the group in the Acknowledgments. Ac-
quisition of funding, collection of data, or general supervi-
sion of the research group alone does not constitute author-
ship. Authors are responsible for replying to all questions
asked by reviewers or editors that relate to the accuracy or
integrity of any part of the work. All persons who have made
a substantial contribution, but who are not eligible as au-
thors, should be named in the acknowledgments. Authors
are expected to consider carefully the way authors should be
listed and ordered before submitting their manuscripts, and
to provide a definitive list of authors with their original sub-
mission. Any addition, deletion, or rearrangement of author
names in the authorship list should be made before the man-
uscript has been accepted—and only if approved by the
journal Editor. To request such a change, the Editor must re-
ceive the following from the corresponding author: (a) the
reason for requesting a change in the list of authors; and (b)
written confirmation (by e-mail or letter) from all authors to
say that they agree with the addition, removal, or rearrange-

ment.

4.Redundant Publication and Plagiarism

1) Redundant publication is defined as “reporting (publishing

or attempting to publish) substantially the same work more
than once, without attribution of the original source(s)”.
Characteristics of reports that are substantially similar in-
clude the following: (a) “at least one of the authors must be
common to all reports (if there are no common authors, it is
more likely plagiarism than redundant publication),” (b) “the
subject or study populations are often the same or similar,”
(c) “the methodology is typically identical or nearly so,” and
(d) “the results and their interpretation generally vary little, if
atall”

2) When submitting a manuscript, authors should include a let-
ter informing the editor of any potential overlap with other
already published material or material being evaluated for
publication and should also state how the manuscript sub-
mitted to Journal of the Korean Society of Geriatric Neurosur-
gery differs substantially from this other material. If all or part
of your patient population was previously reported, this
should be mentioned in the Materials and Methods, with ci-
tation of the appropriate reference(s).

3) The editorial committee checks the similarity by using the
iThenticate (http:/ /wwwi.ithenticate.com/) program for all
submitted articles to prevent plagiarism. The editorial com-
mittee rejects the article suspected of plagiarism and asks the
author to check whether it is plagiarized and make a resub-

mission.

S.Readership

It is primarily for clinicians and researchers who care patients with
spine and spinal cord diseases. They are able to obtain tailored in-
formation to adopt for their research and practice. Its readership
can be expanded to other positions: Researchers can get the recent
topics of clinical research in spine and spinal cord field and detailed
research methods; Clinicians in the field can get the new informa-
tion and recent development for care of patients; Medical teacher
can access and adopt a variety of data in medical education; Allied
health professionals including nurses are able to get the recent in-
formation for care of patients with spine and spinal cord diseases;
Medical health students can understand the recent trends of the
field and interesting cases for their work; Policy makers are able to
reflect the results of the articles to the nation-wide health care poli-
cies for patients with spine and spinal cord diseases; The public,
especially family of patients with spine and spinal cord diseases are
able to read the advancement in their family’s diseases so that they
have a better knowledge on the diseases and a confidence in the
clinicians’ devotion to their family.
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6. Obligation to Register Clinical Trial

1) Clinical trial defined as “any research project that prospec-
tively assigns human subjects to intervention and compari-
son groups to study the cause-and-effect relationship be-
tween a medical intervention and a health outcome” should
be registered to the primary registry to be prior publication.

2) Journal of the Korean Society of Geriatric Neurosurgery accepts
the registration in any of the primary registries that partici-
pate in the WHO International Clinical Trials Portal (http://
www.who.int/ictrp/about/details/en/index.html) as well as
https://www.anzctr.org.au/, www.clinicaltrials.gov, www.
umin.acjp/ctr/index/htm and www.trialregister.nl. The
clinical trial registration number shall be published at the
end of the abstract.

7. Process for Identification of and Dealing with Allegations
of Research Misconduct

When the Journal faces suspected cases of research and publica-
tion misconduct such as a redundant (duplicate) publication, pla-
giarism, fabricated data, changes in authorship, undisclosed con-
flicts of interest, an ethical problem discovered with the submitted
manuscript, a reviewer who has appropriated an author’ idea or
data, complaints against editors, and other issues, the resolving
process will follow the flowchart provided by the COPE (http:/ /
publicationethics.org/resources/ flowcharts). The Editorial Board
will discuss the suspected cases and reach a decision. We will not
hesitate to publish errata, corrigenda, clarifications, retractions,
and apologies when needed.

Cases that require editorial expressions of concern or retrac-
tion shall follow the COPE flowcharts available from: http://
publicationethics.org/resources/flowcharts. If correction is need-
ed, it will follow the ICMJE Recommendation for Corrections,
Retractions, Republications and Version Control available from:
http://www.icmje.org/recommendations/browse/publishing-
and-editorial-issues/corrections-and-version-control.html as fol-
lows:

Honest errors are a part of science and publishing and require
publication of a correction when they are detected. Corrections are
needed for errors of fact. Minimum standards are as follows: First, it
shall publish a correction notice as soon as possible, detailing

changes from and citing the original publication on both an elec-

tronic and numbered print page that is included in an electronic or
a print Table of Contents to ensure proper indexing; Second, it shall
post a new article version with details of the changes from the origi-
nal version and the date(s) on which the changes were made
through Crossmark; Third, it shall archive all prior versions of the
article. This archive can be either directly accessible to readers; and
Fourth, previous electronic versions shall prominently note that

there are more recent versions of the article via Crossmark.

8. Handling Complaints and Appeals

The policy of the journal is primarily aimed at protecting the au-
thors, reviewers, editors, and the publisher of the journal. If not de-
scribed below, the process of handling complaints and appeals fol-
lows the guidelines of the COPE (https://publicationethics.org/
appeals).

« Who complains or makes an appeal? Submitters, authors, review-
ers, and readers may register complaints and appeals in a variety of
cases as follows: falsification, fabrication, plagiarism, duplicate
publication, authorship dispute, conflict of interest, ethical treat-
ment of animals, informed consent, bias or unfair/ inappropriate
competitive acts, copyright, stolen data, defamation, and legal
problem. If any individuals or institutions want to inform the cases,
they can send a letter to editor through https://www.jksgn.org/
about/contact.php. For the complaints or appeals, concrete data
with answers to all factual questions (who, when, where, what,
how, why) should be provided.

« Who is responsible to resolve and handle complaints and ap-
peals?

The Editor, Editorial Board, or Editorial Office is responsible for
them.

« What may be the consequence of remedy?

It depends on the type or degree of misconduct. The consequence
of resolution will follow the guidelines of the COPE.

9. Postpublication Discussions and Corrections

The postpublication discussion is available through letter to the
editor. If any readers have a concern on any articles published, they
can submit letter to the editor on the articles. If there founds any
errors or mistakes in the article, it can be corrected through errata,

corrigenda, or retraction.
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O Keep the Abstract, if required, within the word limits.
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research.
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