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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 

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
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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. 

Copyright © 2023 by The Korean Society of Geriatric Neurosurgery
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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 L5, central stenosis with spondylo-
listhesis at L3–4 and L4–5 and instability at the L4–5 level (Fig. 2). 
Preoperative MR myelography showed signal blocks at the L3–4 
and L4–5 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 L4–5 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 

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 5 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 

Fig. 1. Preoperative bone mineral density (BMD) at the lumbar spine. YA, young-adult; AM, age-matched.
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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.
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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.
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Fig. 4. Postoperative images. (A) X-ray. (B) Sagittal and axial magnetic resonance imaging. (C) Sagittal, axial, and coronal images on com-
puted tomography.
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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 

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-
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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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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, 

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
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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 [5]. 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 
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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 L4–5 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. 

Case 2 
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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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.

AA BB

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

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 
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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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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 
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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) 
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research methods; Clinicians in the field can get the new informa-
tion and recent development for care of patients; Medical teacher 
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1) Clinical trial defined as “any research project that prospec-
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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-
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competitive acts, copyright, stolen data, defamation, and legal 
problem. If any individuals or institutions want to inform the cases, 
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about/contact.php. For the complaints or appeals, concrete data 
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them.
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9. Postpublication Discussions and Corrections
The postpublication discussion is available through letter to the 
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Author’s checklist

☐  Submit manuscripts as DOC or DOCX files. Double space all parts of the manuscript.

☐  Keep the Abstract, if required, within the word limits.

☐  Include institutional review board approval, informed consent, and/or animal care committee approval for an a clinical  
research.

☐  Do not embed figures in the main body or mix figures or tables with the text.

☐  Digital figures must be at least 300 dpi and a minimum of 10 cm to a maximum of 15 cm in width and height. Use JPG/JPEG 
formats (for revisions use TIF/TIFF without any arrows or markings).

☐  Video clips should be less than 5 minutes duration for each.

☐  Authors will be asked to confirm their compliance with the journal's policies and guidelines during the initial manuscript  
submission on the web page.

☐  Verify the accuracy of reference information to enable hyperlinks for the online version of the journal to function properly.

☐  For previously published materials, send written permission to reprint any figure or any other applicable permissions.

☐  Provide copies of any material for which there is overlap with your manuscript (see Redundant Publication)
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