L))

Check for
updates

Original Article

Instrumented lumbar fusion in patients over 75 years of age: is it
worthwhile? —a comparative study of the improvement in quality
of life between elderly and young patients

Félix Tomé-Bermejo'’», Fernando Moreno-Mateo’, Angel Pifiera-Parrilla’, Javier Cervera-Irimia',
Charles Louis Mengis-Palleck’, Jestis Gallego-Bustos', Francisco Garzén-Mirquez',

Maria G. Rodriguez-Arguisjuela’, Sylvia Sanz-Aguilera', Kelman Luis de la Rosa-Zabala’,

Carmen Avilés-Morente’, Beatriz Oliveros-Escudero’, Alexa Anais Nufiez-Torrealba’,

Luis Alvarez-Galovich'

'Department of Spine, Fundacién Jiménez Diaz University Hospital, Madrid, Spain; *Department of Orthopaedic Surgery and Traumatology,
Villalba University General Hospital, Madrid, Spain; *Department of Orthopaedic Surgery and Traumatology, Cabueiies University Hospital,
Asturias, Spain

Contributions: () Conception and design: F Tomé-Bermejo, F Moreno-Mateo, A Pifiera-Parrilla, ] Cervera-Irimia, CL. Mengis-Palleck, L Alvarez-
Galovich; (II) Administrative support: F Tomé-Bermejo, F Moreno-Mateo, L Alvarez-Galovich; (IIT) Provision of study materials or patients: F
Tomé-Bermejo, F Moreno-Mateo, A Pifiera-Parrilla, J Cervera-Irimia, CL Mengis-Palleck, F Garzén-Mirquez, MG Rodriguez-Arguisjuela, S Sanz-
Aguilera, KL Rosa-Zabala, C Avilés-Morente, B Oliveros-Escudero, AA Nuiez-Torrealba, L Alvarez-Galovich; (IV) Collection and assembly of
data: F Tomé-Bermejo, F Moreno-Mateo, ] Cervera-Irimia, L Alvarez-Galovich; (V) Data analysis and interpretation: F Tomé-Bermejo, F Moreno-
Mateo, A Pifiera-Parrilla, J Cervera-Irimia, CL Mengis-Palleck, ] Gallego-Bustos, L Alvarez-Galovich; (VI) Manuscript writing: All authors; (VII)
Final approval of manuscript: All authors.

Correspondence to: Félix Tomé-Bermejo, MD, PhD. Department of Spine, Fundacién Jiménez Dfaz University Hospital, Avenida Reyes Catolicos
No. 2, 28040 Madrid, Spain; Department of Orthopaedic Surgery and Traumatology, Villalba University General Hospital, Madrid, Spain.

Email: felixtome@hotmail.com.

Background: Surgical treatment of degenerative lumbar disease in the elderly is controversial.
Elderly patients have an increased risk for medical and surgical complications commensurate with their
comorbidities, and concerns over complications have led to frequent cases of insufficient decompression to
avoid the need for instrumentation. The purpose of this study was to evaluate clinical outcome between older
and younger patients undergoing lumbar instrumented arthrodesis.

Methods: This is a retrospective, comparative study of prospectively collected outcomes. One hundred
and fifty-four patients underwent 1- or 2-level posterolateral lumbar fusion. Patients were divided into two
groups. Group 1: 87 patients <65 years of age who underwent decompression and posterolateral instrumented
fusion; Group 2: 67 patients >75 years of age who underwent the same procedures with polymethylmethacrylate
(PMMA) pedicle-screw augmentation. Mean follow-up 27.47 months (range, 76-24 months).

Results: Mean age was 49.1 years old (range, 24-65) for the younger group and 77.8 (range, 75-86) in
the elderly group. Patients >75 years of age showed higher preoperative comorbidity (American Society of
Anesthesiology, ASA: 1.7 vs. 2.4), and >2 systemic diseases with greater frequency (12.5% vs. 44.7%). No
significant differences were found between the two groups in terms of postoperative complications, fusion,
or revision rate. During follow-up, adjacent disc disease and adjacent fracture occurred significantly more in
Group 2 (P<0.05). At the end of follow-up, there were no significant differences between the two groups in
any of the clinical and health-related quality of life scores or satisfaction with treatment received.
Conclusions: Osteoporosis represents a major consideration before performing spine surgery. Despite

an obvious increased risk of complications in elderly patients, PMMA-augmented fenestrated pedicle screw
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instrumentation in spine fusion represents a safe and effective surgical treatment option to elderly patients

with poor bone quality. Age itself should not be considered a contraindication in otherwise appropriately

selected patients.
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Introduction

Lumbar degenerative disease in the elderly population
has long been a concern among spine surgeons. As part of
the natural aging process, a series of degenerative changes
occur in the lumbar spine, potentially producing structural
disorders that may cause pain and limit activities of daily
life. An increase in global life expectancy and quality of
life has led to a growing demand for medical care (1-3).
Conservative treatments have been shown to improve
symptoms only over the short term (4,5). Too often,
back pain and neurogenic claudication cause progressive
disability, prompting both care providers and patients to
weigh the risks and benefits of surgery.

Studies comparing clinical outcomes after hip and knee
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Key findings

® The study demonstrated the efficacy and safety of cement-
augmented screws for the treatment of degenerative spine in
patients with low bone mineral density.

¢ No differences were found in the clinical and functional outcome,
fusion rate, surgical risks, major complications, or satisfaction with
the treatment received between patients <65 and >75 years when
the appropriate instrumentation was used.

What is known and what is new?

e Instrumented spinal fusion in elderly patients has been
problematized due to the risk of age, screw loosening and
comorbidity. Osteoporosis represents a major consideration before
performing spine surgery.

What is the implication, and what should change now?

® The results of this study demonstrate the efficacy and safety of
cemented instrumented fusion in degenerative lumbar disease in
the elderly patient >75 years of age.

e Age itself should not be considered a contraindication in otherwise
appropriately selected patients.
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replacement operations (considered the most successful
procedures in orthopedics) against those of lumbar surgery
(6-9) reveal similar degrees of improvement in quality of
life after surgery for degenerative lumbar disease and hip or
knee arthroplasty. Unlike hip and knee surgery, however,
surgical management for degenerative lumbar disease in the
elderly population remains a matter of controversy.

Degenerative lumbar disease treatment in the elderly
patient must be individualized, taking into consideration
a wide range of clinical factors. Elderly patients have an
increased risk for medical and surgical complications
commensurate with their comorbidities, and concerns over
complications have led to frequent cases of insufficient
decompression to avoid the need for instrumentation (10-16).
Osteoporosis is the most prevalent musculoskeletal
condition in this population. It has been estimated that
the age-adjusted prevalence of osteoporosis among female
patients over 70 years of age undergoing a spine operation
is 72%. Technical challenges related to surgery as well as
the complications associated with screw fixation in the
osteoporotic bone are well documented in the literature (9,17).

Cemented polymethylmethacrylate (PMMA) pedicle
screw augmentation has demonstrated good clinical results
and appears to be the safest and most efficient system for
strengthening pedicle screws and achieving stable fixation (1).
PMMA augmentation has been shown to increase pedicle
screw pull-out force by up to 348%, and it has demonstrated
effectiveness in both iz vifro and in vivo clinical studies that
examined the management of bone degenerative diseases
and fractures (18).

Most authors have chosen 65 years of age as the lower
limit to classify patients as elderly, this despite the increase
in patients who continue to lead active lives beyond age
75 years (17,19). The present study describes the clinical
and radiological outcomes, quality of life and functional
improvement, as well as the surgically related complications
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in a group of elderly patients (275 years of age) who
underwent posterior decompression and fusion with
cemented PMMA pedicle screw augmentation. We then
compare these results with data from a similar procedure
carried out in a younger population (<65 years of age) with
uncemented instrumentation. We hypothesize that there
are no significant differences in clinical and health-related
quality of life scores between both groups with the use of
implants appropriate for their bone density. We present
this article in accordance with the STROBE reporting
checklist (available at https://jss.amegroups.com/article/
view/10.21037/jss-22-115/rc).

Methods

We retrospectively reviewed 154 patients who underwent
1- or 2-level instrumented lumbar fusion at our institution.
The study population consisted of patients with painful
degenerative lumbar disease and failure of appropriate
conservative treatment. All data were collected prospectively
and analyzed retrospectively. The study was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by the Research Ethics
Committee of Jimenez Diaz Foundation (IRB No. EO
62/2016_FJD) and informed consent was taken from all the
patients.

Surgical indications

Inclusion criteria were patients diagnosed with lumbar
degenerative disease including lumbar canal stenosis,
degenerative disc disease, and degenerative spondylolisthesis
treated with 1- or 2-level posterior decompression and
fusion after unsuccessful conservative treatment over a
period of at least 6 months. To correlate clinical symptoms,
all patients had plain anteroposterior, lateral, and flexion/
extension radiographs of the lumbar spine, and preoperative
magnetic resonance imaging (MRI) scans were performed
to confirm the diagnosis and determine the level/s of
surgery.

Exclusion criteria were patients under 18 years of age
and patients in whom lumbar back pain was attributable to
a diagnosis other than degenerative disease (i.e., tumors,
congenital, rheumatoid disease, or infection). The primary
indications for surgery were neurogenic claudication,
significant radicular pain with or without neurologic
deficit, and persistent back pain severe enough to limit
activities of daily living plus radiologic instability. Except
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for patients showing a progressive neurologic deficit, our
standard conservative treatment included oral analgesics,
physiotherapy, rhizotomy, epidural blocks, and intradiscal
injections.

Patients and surgical procedures

The 154 patients were divided into two groups according
to their age at the time of the operation. Group 1 included
87 patients who were 65 years of age or younger (mean,
49.1 years; range, 24-65 years) and Group 2 included
67 patients who were 75 years of age or older (mean,
77.8 years; range, 75-86 years). All patients in Group 2
(age =75 years) underwent decompression and one- or
two-level posterolateral (PL) instrumented fusion with
cemented PMMA pedicle screw augmentation (Omega-
21-LP pedicle screw, 6.35 - Zimmer Biomet. Warsaw,
Indiana, US; Biomet bone cement V, Biomet Orthopaedics,
Dietikon, Switzerland). Patients in Group 1 (age <65 years)
underwent decompression and instrumented posterolateral
instrumented fusion (PLIF) as indicated by the responsible
surgeon (Polaris™ LP pedicle screw - Zimmer Biomet.
Warsaw, Indiana, US) Fresh-frozen allograft bone was used
in all cases for posterolateral fusion (Figure ).

Bone mineral density (BMD) measurement by dual energy
X-ray absorptiometry (DEXA), fenestrated screws, PMNMA

cement augmentation

As part of the authors’ routine practice, DEXA scans
were requested for female patients >65 years old, male
patients >70 years old, and those between 60 and 75 years
old with osteoporosis risk factors (20). We routinely used
fenestrated screws in all patients >70 years of age, and in
those patients between 60 and 70 years of age with positive
DEXA scan for osteoporosis, or in the presence of risk
factors for osteoporosis despite negative DEXA scans due to
the possibility of a false negative. The decision to augment
was based on the combination of patient’s age (=75 years old),
preoperative positive DEXA scans for patients between 60
and 75 years old, confirmed by the intraoperative tactile
feel resistance of the vertebral body to the pedicle probe,
or suboptimal grip feel upon insertion of the fenestrated
transpedicular screw.

Clinical assessment

Data regarding age, etiology, Visual Analogue Scale (VAS)

7 Spine Surg 2023;9(3):247-258 | https://dx.doi.org/10.21037/jss-22-115


https://jss.amegroups.com/article/view/10.21037/jss-22-115/rc
https://jss.amegroups.com/article/view/10.21037/jss-22-115/rc

250 Tomé-Bermejo et al. Instrumented lumbar fusion in patients over 75 years of age

e .

Figure 1 The 154 patients were divided into two groups. (A) Group 1, patients <65 years underwent decompression and 1- or 2-level

posterolateral instrumented fusion; (B,C) Group 2 patients >75 years of age underwent decompression and 1- or 2-level posterolateral

instrumented fusion with cemented PMMA pedicle screw augmentation and intertransverse bone allograft. PMMA, polymethylmethacrylate.

for back and leg pain, Oswestry disability index (ODI), and
the Core Outcome Measure Index (COMI) questionnaires
were collected as part of the authors’ standard clinical
practice. The ODI is a functional assessment questionnaire
designed to assess disability associated with lumbar
problems, i.e., to analyze the effects of low back pain on
patients’ functional status. It is the gold standard of low
back pain scales (21). The Core Outcome Measures Index
for the back (COMI-back) is an instrument that allows
for rapid assessment of the main outcomes of relevance
to patients with back problems (22) (i.e., pain, function,
symptom-specific well-being, quality of life, disability).
Perioperative surgical data consisted of the degree of
co-morbidity assessed using the scale of the American
Society of Anesthesiology (ASA), levels treated, operative
time, estimated blood loss, and length of hospital stay. The
occurrence of any complication, postoperative reoperation,
or revision procedure was also noted. Complications were
classified into two categories: general complications (such
as cardiopulmonary complications or respiratory or urinary
infections) and surgical complications, which included
infection, neurological deficits, epidural tears, etc. Outcome
measures were performed at three, six, and twelve months
postoperatively, and annually thereafter. Evaluation was based
on a minimum follow-up of 2 years (range, 2—6.3 years).
Mean follow-up was 27.47 months (range, 76-24 months).
Fusion success was defined as osseous trabecular bridging
evidenced on plain radiographs with <3 mm of translation,
<5° of angulation difference between the flexion and
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extension views, and the absence of cracking as evidenced by
radiolucent lines through the fusion mass (23). Computed
tomography (CT) scans were used as a secondary measure
when bridging trabecular bone was not observed on plain
radiographs. We defined adjacent segment degeneration
to the postoperative radiographic progression of adjacent
disc degeneration. In this context, a second operation
was indicated only when nonoperative treatment such as
medication and epidural steroid injection was not effective.

Statistical analysis

The results of the above measurements were analyzed
statistically. Continuous variables were expressed as
average, range, standard deviation (SD), and median where
appropriate, and categorical variables as absolute value
and/or percentages of the total sample for that variable.
Comparison was made by obtaining a contingency table
with its corresponding chi-square test of independence and
of related or paired samples. The null hypothesis (“variables
are independent”) was rejected in cases in which P values
were under 0.05. Statistical analysis was performed by an
independent team of statisticians specifically engaged for
this purpose.

Results

Surgical diagnoses included spinal stenosis (n=46),
spondylolisthesis (n=41), degenerative disc disease (n=50),
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Table 1 Demographic characteristics and diagnosis

Group 1 (age Group 2 (age

Characteristic <65 years), n=87 =75 years), n=67

Age, mean (range), year 49.1 (24 to 65) 77.8 (75 to 86)

Surgical diagnosis (both groups), n

Spinal stenosis 46
Spondylolisthesis 41
Degenerative disc disease 50
Revision surgery 17

Most common diagnosis, %
Degenerative disc disease 35.7 -
Spinal stenosis - 49.2
No. levels fused, n
One level 61 42

Two levels 26 25

Table 2 Patient pre/intraoperative comorbidities

Group 1
(on average)

Group 2

Pre/intra operative
(on average)

bidit
comorbidity (age <65 years) (age =75 years)
ASA scale 1.7 2.4
% patients >2 systemic 9.7% 44.7%
diseases
Mean operative time, min 110.2 146.4
Intraoperative blood loss 1.8 3.1
(difference in preop-postop
Hb), g/dL
Mean hospital stay, days 5.6 7.5

ASA, American Society of Anaesthesiologists; Hb, haemoglobin.

and revision surgery (n=17). Spinal stenosis (49.2%) was the
most common diagnosis in Group 2 (age >75 years old) and
degenerative disc disease (35.7%) was the most frequent in
Group 1 (age <65 years old) (Table 1).

Preoperative bealth status and comorbidities

As expected, patients with age >75 years old had a more
compromised baseline general state of health according
to their preoperative comorbidity status, which was
based on the ASA scale (2.4 in Group 2 and 1.7 in Group
1, on average), and especially evidenced by the number
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of patients with two or more systemic diseases (44.7% in
Group 2 and 9.7% in Group 1). The mean operative time
(146.48 minutes in Group 2 and 110.2 in Group 1) and
average intraoperative blood loss (difference in preop-
postop Hb 3.1 g/dL in Group 2, and 1.8 g/dL in Group 1)
were almost the same in both age groups. The mean hospital
stay was slightly longer in the older group (7.5 vs. 5.6 days).
However, neither of these differences was significant (Zable 2).

Postoperative complications

Postoperative complications occurred in 18 patients
(26.8%) in Group 2, 5 of which were general complications
(3 respiratory infections, 1 urinary infection, and 1 paralytic
ileus), and 15 patients (17.2%) in Group 1. The most
common surgical complications observed in both groups
were wound infection and transient postoperative radicular
pain, and no motor deficits occurred in either group. Three
patients (4.4%) in Group 2 sustained dura tears during
the procedure. One patient in Group 2 died secondary
to a respiratory infection. Though the percentage of
general complications was higher in Group 2, there was no
statistically significant difference in the overall occurrence
of complications between both groups (P=0.704). Ten
revision surgeries were needed in Group 2 (14.9%): 2 repeat
decompressions, 1 due to adjacent level disease, 6 resulting
from deep wound infections, and 1 from pseudarthrosis at
1 year follow-up with breakage of a pedicle screw, which
made revision surgery necessary for the addition of an
anterior cage and bone graft. In Group 1, revision surgery
was needed in 8 cases (9.1%) due to 3 wound infections,
3 cases of pseudarthrosis, 1 misplaced screw, 1 case of
adjacent level disease. No significant difference between the
two groups was found for the prevalence of revision surgery
(P>0.05). None of the postoperative complications observed
were related to cement leakage (1able 3).

Radiographic findings

The fusion rate was similar in both groups. In Group 1,
six patients underwent CT evaluation to determine the
presence of a solid fusion mass, while in Group 2 there
were 4 patients, because the determination of the presence
of a solid fusion mass in posterolateral arthodesis may be
hampered by overlapping metallic implants. Finally, of the
5 patients in whom pseudarthrosis was detected, 2 were in
Group 2 (2.9%) and 3 in Group 1 (3.4%). No significant
difference in the rate of pseudarthrosis was observed
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Table 3 Surgical, general, and follow-up complications by age group

Complications Group 1 (age <65 yr)

Group 2 (age =75 yr)

Postop complications (P=0.704) 15 (17.2%); 1 general complication (1 resp infection)

Revision surgeries (P>0.05)

Deaths 0
Adjacent level fracture 0

Degener adjacent disc (P<0.05) 7 (8%)

8 (9.1%); 1 screw misplacement, 1 adjacent level
disease, 3 deep wound infection, 3 pseudarthrosis

18 (26.8%); 5 general complications (3 resp
infection; 1 urinary infection; 1 paralytic ileus)

10 (14.9%): 2 repeat decompression, 1 adjacent
level disease, 6 deep wound infection,
1 pseudarthrosis

1 (respiratory infection)
2 as a result of falls (2.9%)

15 (22.3%)

resp, respiratory; Degener, degenerative; yr, year.

Table 4 Clinical outcomes

Group 1 (age <65 yr)

Group 2 (age =75 yr)

Clinical outcomes

Preoperative Final follow-up Preoperative Final follow-up
Pain (VAS) 7.8 3.4 8.2 3.5
Oswestry (ODI) 63.8 30.7 52.7 22.9

COMI 6b (satisfaction with treatment received) -

77.2% - 72.4%

VAS, Visual Analogue Scale; ODI, Oswestry Disability Index; COMI, Core Outcome Measure Index; yr, year.

between the groups. No bone-cement radiolucency was
observed. Cement leakage was observed in 11 (16.4%) of
cemented vertebrae. We found type B leakage (epidural
leakage) in 5 vertebrae (7.4%), type S leakage (lateral venous
leakage) in 8 vertebrae (11.9%), and type C leakage in
1 vertebra. There were no instances of disc leakage. Adjacent
level fracture occurred in 2 patients, both in Group 2 (2.9%)
and resulting from falls. Degeneration of the adjacent disc
was detected in 15 patients (22.3%) in Group 2 and in
7 patients (8%) in Group 1. The rate of adjacent disc
degeneration in Group 2 was significantly higher than that
observed in Group 1 (P<0.05) (1able 3).

Clinical results

At the final follow-up visit, the patients in both groups
demonstrated significant improvements in VAS and ODI
scores as compared to preoperative scores.

Group 1: the mean VAS score was 7.8 before surgery and
3.4 at final follow-up, showing a 56.4% improvement. The
mean ODI score was 63.8 before surgery and 30.7 at final
follow-up, indicating an average recovery rate of 51.8%.
Group 2: the mean VAS score was 8.2 before surgery and 3.5
at final follow-up, which represents a 56.6% improvement.

© Journal of Spine Surgery. All rights reserved.

The mean ODI score was 52.7 before surgery and 22.9
at final follow-up, showing an average recovery rate of
56.5%. A reduction of >50% in VAS and ODI scores was
observed in both groups. Overall, there were no significant
differences between the two groups regarding outcome
assessment using VAS and ODI.

At final follow-up, the rate of satisfaction with the
treatment received (COMI 6b: satisfaction with the
treatment received) was highly similar in both groups:
77.2% of the patients in Group 1 and 72.4% in Group 2
expressed satisfaction with the treatment received (P>0.05)
(Tible 4).

Discussion

The aim of the current study was to compare patients
75 years of age or older who underwent spinal fusion for
degenerative lumbar disease against patients who were
65 years of age or younger who received the same procedure
(old wvs. young). No differences were found in clinical
and functional outcome, fusion rate, surgical risks, major
complications, or satisfaction with the treatment received
after a minimum follow-up of 2 years (range, 2-6.3 years).
The good clinical results obtained in this study are due to the
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direct decompression of neural elements and the immediate
stabilization of the spine with the most appropriate
instrumentation.

With the progressive aging of the population and the
increase in the expectations of older patients, the demand
for treatment in older patients with degenerative diseases
of the spine becomes more and more frequent. Since
conservative management is usually effective only in the
short-term, surgical treatment is considered the only
remaining option for preserving or improving the quality of
life and health status in many cases (5,11). Recent reports
have shown good outcomes related to functional scores
and fusion rates in patients between 65 and 75 years of age
(2,24-28).

Nowadays, advanced age cannot be considered an
absolute contraindication to surgical treatment. However,
spinal fusion in elderly patients may be a major concern
because of medical comorbidities and associated risks
including osteoporosis. Although decompression alone is
often sufficient, fusion is generally recommended when
patients present preoperative mechanical instability or when
laminectomy is accompanied by an extensive facet resection.
Bouloussa ez a/. (29), in their study of 49 patients over
the age of 85 with lumbar spinal stenosis who underwent
decompression surgery with or without fusion, reported
that fusion did not significantly affect the incidence of
complications or the average number of complications per
patient.

Osteoporosis is likely a major consideration before
performing spine surgery. The lack of bone mineralization
and presence of highly porous trabecular bone are
responsible for decreased pullout strength, offering poor
purchase for the instrumentation (19). Pedicle-screw fixation
is the gold standard for surgically stabilizing the spine
to achieve 3-column fixation in the lumbar and thoracic
spine. However, the use of pedicle screws is controversial in
patients with osteoporosis, since studies have demonstrated
that insertional torque, pullout strength, and fatigue failure
correlate linearly with bone mineral density, demonstrating
that the weakest link in fixation of the osteoporotic spine is
the bone-screw interface (30). In addition, damage caused
by such pullouts can complicate revision surgeries. Several
biomechanical studies have indicated that augmenting
pedicle screws with PMMA significantly increases screw
axial pullout strength (18,31-33). PMMA augmentation
can be achieved using distally fenestrated pedicle screws
specifically designed for cement injection. Once the cement
has been extruded though the screw holes, it sets due
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to polymerization, creating a continuous mass between
the core of the screw and the cancellous bone in the
vertebral body. As a result, the cement provides immediate
restoration of strength and stiffness and significantly
increases pullout strength in osteoporotic vertebrae
compared with nonaugmented low-to-normal BMD levels
in the vertebrae (30,34). These studies have also shown
that PMMA augmentation increases mean stiffness, energy
absorbed to failure, and initial fixation and fatigue strength
of pedicle screws (33,34).

DEXA scan is considered the gold standard for
evaluating bone mineral density (35). However, the authors
do not base cement augmentation solely and exclusively
on the result of the DEXA scan due to the possibility of
false results. Degenerative changes of the spine or hip,
healed fractures, avascular necrosis, benign or metastatic
bone-forming lesions may represent a false negative
risk on DEXA scan. Whereas defects from a previous
laminectomy and lytic lesions can result in a false positive
result. Additionally, DEXA scores depend on age, gender,
and race (36), and the validity of BMD as the only criterion
in decision-making is relative and its use as a screening tool
for osteoporosis would be doubtful, especially considering
that the increase in age is 7 times more important than the
densitometric decrease (37). We used fenestrated screws in
all patients >70 years of age, and in those patients between
60 and 70 years of age with positive DEXA scans, or in the
presence of risk factors for osteoporosis despite normal
DEXA scans. The final decision to augment with PMMA
cement is based on the combination of the preoperative
finding of osteoporosis in DEXA scans, confirmed by the
intraoperative tactile feel resistance of the vertebral body to
the pedicle probe, or suboptimal grip feel upon insertion of
the fenestrated transpedicular screw.

The main risk of using PMMA is the possibility of
cement leakage. The reported incidence of cement leakage
in augmentation techniques varies from 5% to 80% (38-40).
Even though the incidence of cement leakage is very high,
it is not necessarily clinically relevant. Widespread use of
vertebroplasty has enabled surgeons to gain experience with
the technique and has provided consistent data on the low
risk of cement leakage when cement injection is performed
in a controlled fashion (41-43). Cannulated pedicular
screws make it possible to perform screw augmentation
once the screws are inserted as well as to precisely control
the consistency, rhythm, and volume of the cement injected
into each screw. Cement is injected during the “toothpaste-
like” phase to minimize the risks of extravasation. To
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Figure 2 Sequential MRI and X-rays of a 78-year-old woman undergoing surgical treatment. (A,B) Preoperative MRI scan and lateral

radiograph of a 78-year-old female who underwent decompression and 1-level posterolateral instrumented fusion with cemented PMMA

pedicle screw augmentation; (C) immediate postoperative lateral radiograph at 24 hours; (D) postoperative lateral radiograph at 6 months

showing stable reduction; (E) 4-year postoperative lateral radiograph evidencing preserved spinal alignment and implant placement. MRI,

magnetic resonance imaging; PMMA, polymethylmethacrylate.

decrease the cement leakage rate, some recommend the use
of high-viscosity cement (44,45). We mostly use 55- and
50-mm screws in the lumbar spine, attempting to insert
the tip of the screw as far as possible in all cases (46). Distal
fenestration allows the delivery of the entire volume of
cement into the vertebral body around the distal third of
the screw, far ventral to the neurocentral canal. This distal
concentration of cement for screw augmentation promotes
a higher force to failure and diminishes the risk of cement
extrusion into the spinal canal owing to an accidental
pedicle breach (1,47-49). Intraoperative live fluoroscopic
images demonstrate progressive symmetrical filling of the
vertebral body. Based on the experience of the authors,
3 cc of cement per screw is injected in the lumbar spine
and 2 cc in the thoracic spine, depending on the size of the
vertebrae. None of the clinical complications observed in
this study were related to cement leakage (Figure 2).
Another major concern surrounding the use of PMMA-
augmented screws is the likelihood of implant removal in case
of infection, revision, or other problems. In a cadaveric study,
Choma et al. (48) demonstrated that screws could be easily
extracted after cement augmentation, with failure occurring at
the screw-cement interface in all cases. Cho et 4/. (50) studied
the torque required to back out the PMMA-augmented
pedicle screws in an osteoporotic model. The results of
their study showed that the torque required to remove
the screws was generally higher than the insertion torque
of the primary screws. However, the removal torque for

© Journal of Spine Surgery. All rights reserved.

screws that had been augmented was <1 N-m and did not
cause any bone damage to the osteoporotic vertebrae, thus
demonstrating that safe screw extraction is possible even
after cement augmentation of a pedicle screw.

There is no consensus on the best radiographic way to
evaluate the quality of lumbar vertebral fusion. Validity of
simple radiography in determining the rate of fusion has
been questioned, due to weak interobserver agreement and
moderate degree of accuracy in determining intervertebral
fusion. Concern with the quality of fusion is more relevant
in those patients with an uncertain clinical result. CT scan
is frequently used to verify the presence of solid fusion (51).
In the present study, CT scans were used as a secondary
measure when bridging trabecular bone was not observed
on plain radiographs in those patients with a doubtful
clinical result. The low rate of pseudoarthrosis found in
both groups at the end of follow-up (2.9% in Group 2 vs.
3.4% in Group 1) confirms the solid degree of stability
provided by the use of screws with cement augmentation
in osteoporotic bone; indeed, osteoporotic bone in which
pedicle screws with cement augmentation have been
inserted shows comparable stability to that of conventional
instrumentation in healthy bone. Two patients presented
an adjacent vertebral fracture during follow-up, both of
whom belonged to the group of patients older than 75 years
(2.9%) and presented fracture related to a history of falling.
Fifteen patients older than 75 years (22.3%) presented
radiological signs of degenerative disc disease, compared
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to only 7 patients (8%) in the group of younger patients.
Vertebral arthrodesis produces an alteration of the dynamic
physiological loading mechanisms, resulting in increased
pressure on the disc and vertebral body in the adjacent
segments. Hikata ez al. (52) found that the length of follow-
up was a risk factor for radiologic diagnosis of adjacent
segment disease after posterior lumbar interbody fusion.
The increase in the incidence of disc disease observed in
adjacent levels among the patients over 75 years of age
could be related to normal aging but could also be a direct
consequence of the increase in dynamic load tension in the
levels adjacent to the site of fusion in structures previously
weakened by age (53).

Although statistically significant differences in
preoperative ODI were found between the two groups, the
clinical improvement in terms of pre- and postoperative
score change was very similar. The older patients, therefore,
demonstrated a greater limitation in ordinary activities
with respect to the younger population, which was more
attributable to their age and less to a lower surgical success
rate (54-56).

Glassman et al. (57), reported the clinical outcome,
stratified by diagnosis, among a series of patients with lumbar
degenerative disease whose treatment included lumbar spine
fusion. The mean age of patients diagnosed with stenosis
was 63.3£13.1 years, while the mean age of patients with
degenerative disc disease was 46.7+10.2 years. Assessment of
the mean net change in ODI outcome score by diagnostic
subgroup 1 year postoperatively revealed a substantial
improvement for patients with disc pathology of 16.7+16.0
points and for patients diagnosed with spinal stenosis,
16.1£17.8 points at 1 year postoperatively. Assessment of
the mean net change in back and leg pain outcome score
by diagnostic subgroup 1 year postoperatively revealed an
improvement for patients with disc pathology of 2.8+2.9
and 2.0£3.0 points respectively and patients diagnosed
with spinal stenosis improved 3.1+2.9 and 3.1+3.2 points
respectively. The incidence of major complications was 8.7%
in the stenosis subgroup and 3.0% in the disc pathology
subgroup. The findings regarding clinical improvement and
occurrence of complications are in line with the present
study.

Conclusions

Despite the increased risk of complications, elderly patients
clearly benefit from surgical treatment of degenerative
lumbar disease. The improvement experienced by
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individuals >75 years of age following surgical treatment
of degenerative lumbar disease is clinically and statistically
significant. Additional rigid stabilization/fusion is feasible
even at more advanced ages without an obvious rise in
surgical or general complications or complications at
follow-up. Nowadays, given correct patient selection, use
of appropriate instrumentation for bone fragility, and the
choice of a safe surgical technique, it is possible to provide
effective surgical treatment to elderly patients with lumbar
degenerative disease. The results of this study demonstrate
the efficacy and safety of instrumented arthrodesis in
degenerative lumbar disease in the elderly patient >75 years

of age.
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