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Background and objective: There is absence of data on the prevalence of osteoporosis

before corrective surgery of the lumbar spine. We do not know the impact of bone assess-

ment before corrective spine surgery, regarding the prevalence of osteoporosis, risk factors

for osteoporosis, and prescription of osteoporotic treatment. Our objective was to evaluate

the impact of assessment of bone status before corrective surgery of the lumbar spine.

Methods: This retrospective study was conducted over a period of 30 months. Patients

included were over 50 years old and had been referred to rheumatology consultation prior to

corrective surgery of the lumbar spine with osteosynthesis, for scoliosis or spondylolisthesis.

Assessment of bone status consisted in looking for risk factors for osteoporotic fracture,

performing bone densitometry with the calculation of TBS (trabecular bone score) and the

possible introduction of treatment for osteoporosis. Data were collected on complications

related to bone fragility during follow-up.

Results: Twenty-eight patients with a median age of 71.2 years (55.5–84.8) were included;

89% were women. T score was <−2.5 in 14.3% (4/28) and −1 to −2.5 in 42.9% (12/28) on at

least one of the three sites analyzed. Fifty percent of patients had a TBS <1.2, a history of

more than four falls per year, a duration of more than 20 s in the Timed Up and Go Test, and/

or sedation treatment. Vitamin-calcium supplementation and treatment for osteoporosis were

prescribed in 71.4% and 17.8% of cases, respectively. During follow-up,

3 patients had one or more osteoporotic vertebral fractures and 4 patients had loosening of

implanted devices.

Conclusion: Despite a low prevalence of densitometric osteoporosis and therapeutic man-

agement, one in four patients had a bone complication, suggesting the superiority of TBS as

an indicator of bone status.
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Introduction
With the aging of the population, spine surgeons have to operate older patients with

bone fragility associated with osteoporosis.1 Currently, preoperative assessment

includes an evaluation by anesthetists, and sometimes by geriatric physicians, to

assess the nutritional, cognitive, and functional status of elderly patients. This

assessment can help identify patients at risk for perioperative and postoperative

complications.2 In this context, before the introduction of implanted devices in the

lumbar spine, it could be interesting to assess bone status, and particularly the risk

of osteoporotic fracture and loosening of implanted devices.3
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The objectives of our study were, on the one hand, to

determine the frequency of osteoporosis and its therapeutic

consequences (indication or not for osteoprotective ther-

apy) in patients requiring corrective surgery of the spine,

and on the other hand, to collect data on fracture compli-

cations and/or loosening of implanted devices within 2

years after the surgical procedure.

Methods
This retrospective and longitudinal study was carried out

at Rouen University Hospital between February 2015 and

August 2017. Patients included were >50 years old and

had been referred for a rheumatology consultation for

assessment of bone status before corrective surgery of

the lumbar spine (scoliosis and spondylolisthesis) with

placement of screw. Data collected were: demographic

characteristics (age, sex, body mass index, and history of

lumbar spine surgery), risk factors for osteoporosis, of

falling, and osteoporotic fractures. During the consulta-

tion, data on several parameters were collected: the calcu-

lation of daily calcium intake, the calculation of the

percentage of probability of major fracture at 10 years

using the Fracture Risk Assessment Tool (FRAX) score

(in the absence of a T score less than −3 and osteoporotic

fracture), results of biology tests (serum calcium, blood

protein electrophoresis, serum 25 OH vitamin D, blood

count, renal function, and liver enzymes) and results of

bone densitometry tests using a Hologic Horizon Wi

device (T score for the lumbar spine, femoral neck and/

or ultra-distal radius as well as calculation of the trabecu-

lar bone score). At the end of the bone assessment, the

rheumatologist decided on the initiation or not of osteo-

protective therapy independently of the indication for

spine surgery and in the absence of specific

recommendations.4 The characteristics related to spine

surgery were: the duration of spinal symptomatology, the

maintenance of operative decision, and the search for

osteoporotic fractures and/or loosening of implanted

devices, occurring within 2 years after the intervention.

Patients were followed in consultations by the surgeon

who had operated.

Results are presented as medians with lower and upper

limits or as percentages.

The study was approved by the noninterventional

ethics committee of Rouen University Hospital (E2018-

01). Since the study was retrospective, carried out from

data collected according to a standardized procedure in

usual care, no patient consent is required at the Rouen

University Hospital. Only the agreement of the Ethics

Committee for retrospective noninterventional studies is

sufficient. Declaration of Helsinki was followed in respect

to privacy and confidentiality of patient data.

Results
Demographic characteristics
Spine surgeons at Rouen University Hospital referred

28 patients for rheumatology consultation over a period

of 30 months. Their characteristics are summarized in

Table 1. The median age was 71.2 years (55.5–84.8) and

89% were women. The median body mass index was 30.7

(19.6–50.7) kg/m2; 32% of patients had previously under-

gone surgery of the lumbar spine.

Assessment of bone status
In our population, risk factors for osteoporosis were: active

smoking in 28.6% (8/28), early menopause (<40 years) in

17.8% (5/28), corticosteroid therapy (more than 7.5 mg/day

Table 1 Demographic data and assessment of bone condition

prior to surgical correction of the spine in 28 patients

Demographic characteristics

Age, years 71.2 (55.5–84.8)

Women, n (%) 25 (89%)

Body mass index (kg/m2) 30.7 (19.6–50.7)

History of lumbar spine surgery, n (%) 9 (32%)

Risk factors for osteoporotic fractures

Tobacco, n (%) 8(28.6%)

Early menopause, n (%) 5 (17.8%)

Personal history of osteoporotic fractures, n (%) 4 (14.3%)

Decreased visual acuity, n (%) 3 (10.7%)

History of falls in the previous year, n (%) 14 (50%)

Daily sedation therapy

(anxiolytic/psychotropic), n (%)

14 (50%)

“Get up and go test” (time in seconds) 17 (10–51)

Daily calcium intake in mg 714 (337–1889)

25 OH vitamin D serum level in ng/mL 24 (4.5–72)

Carboxy-terminal telopeptide collagen serum

level in ug/L

0.415 (0.14–1)

T score ≤ −2.5, n(%) 4 (14.3%)

T score <-1 to <-2.5, n(%) 12 (42.9%)

TBS (trabecular bone score) 1.213 (1.04–1.46)

Therapeutic consequences (before surgery)

Calcium supplementation, n (%) 6 (21.4%)

Vitamin D supplementation, n (%) 18 (64.3%)

Zoledronic acid, n (%) 4 (14.3%)

Denosumab, n (%) 1 (3.6%)

Note: Results are expressed in median (extremes) unless indicated otherwise.
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prednisone equivalent), and rheumatoid arthritis in one case

(Table 1). Risk factors for osteoporotic fracture were:

a history of falls (4 falls per year) in the previous year and

sedation treatment in 50% (14/28), a personal history of

major osteoporotic fracture in 14.3% (4/28), a decrease in

visual acuity in 10.7% (3/28), and a history of fracture of the

upper extremity of the femur in first degree relatives. The

median duration of the timed-up-and-go test (TUG) was

22.56 (10–51) s with a score >20 s in 44% of cases (11/25).

Median daily calcium intakes were estimated at 714 mg

(337–1889). Median hydroxy-vitamin D assay was 24

(4.5–72) ng/mL (N: 30–80 ng/mL). The median

C-telopetide dosage of collagen was 0.415 (0.14–1) µg/L

(N: 0.33–0.88). The results obtained during the rheumatol-

ogy consultation detected hyperparathyroidism in two

patients and monoclonal gammapathy of undetermined sig-

nificance in one patient. The median T scores at the lumbar

spine (n=17), femoral neck (n=27), and at the lower end of

the radius (n=10) were −0.6 (−2.9; +3.8), −1 (−2.6; +1.3),
and −0.85 (−3.1; +1.5), respectively. Four patients (14.3%)

had a T score of ≤ −2.5 and 12 patients (42.9%) had osteo-

penia (T score <-1 to <-2.5) on at least one of the three sites

analyzed. The median trabecular bone score (TBS) was

1.213 (1.04–1.46). Based on the current recommendations,4

six patients were on osteoprotective treatment, four of whom

had a history of major fractures, one patient had a T score <–

3, and one patient was above the threshold for therapeutic

intervention after calculation of the FRAX score.5 The deci-

sion to introduce calcium and vitamin D supplementation

was applied in 6 and 18 patients, respectively. For four

patients, zoledronic acid was introduced, while for one

patient, denosumab was initiated. One patient refused osteo-

protective treatment.

Impact of bone assessment on surgical

procedure
Patients had surgery for static lumbar spine disorder (sco-

liosis, sagittal disorder) in 71% of cases and/or lumbar

spondylolisthesis in 39% of cases. Among these patients,

75% had lumbar spinal stenosis. The surgical decision was

maintained in 43% of cases (8 patients were lost due to

comorbidities, 4 patients were lost to follow-up, and

3 patients were improved with medical treatment). The

median time between surgical consultation and rheumatolo-

gic consultation was 84.5 (2–201) days. Four patients had

loosening of their implanted device within 2 years of sur-

gery. These patients had no osteoprotective treatment

because they were not eligible according to current recom-

mendations (Table 2). Three patients had one or more

vertebral fractures in the year following the rheumatologic

consultation despite the introduction of zoledronic acid or

denosumab for two of them. Of the three patients who

developed an operative site infection, two had osteopenia.

Discussion
Prior to corrective surgery of the lumbar spine, osteoporo-

sis and osteopenia were detected in 14.3% and 42.9% of

cases, respectively, in a single-center population of

28 patients over the age of 50 years for whom a status

assessment was requested. After assessment, vitamin D/

calcium supplementation and osteoprotective treatment

were prescribed in 71.4% and 17.8% of cases, respec-

tively. After surgery, three patients had vertebral osteo-

porotic fractures, while four other patients had loosening

of their implanted device.

Osteoporosis is observed in 21.2% of women in the 50- to

84-year age group, 6 representing a higher prevalence than

that of the patients in our population with a significant risk of

falling. According to James et al, osteoporosis is present in

8.4% of patients waiting for hip or knee arthroplasty.7 To our

knowledge, no work has investigated the prevalence of

osteoporosis before corrective surgery of the lumbar spine.

During follow-up, we observed a prevalence of 25% of

vertebral fractures or loosening of implanted devices. In the

absence of assessment of bone status, it is not excluded that

the impact would have been greater. None of our patients

were treated with teriparatide, and only one patient was

treated with denosumab because the use of these treatments

was restricted in France (at least two vertebral fractures for

the first, 3 months of bisphosphonate use in the previous year

for the second). However, administration of teriparatide

resulted in a significant increase in bone mineral density in

17 patients who had total knee arthroplasty.8 In addition, in

another work, denosumab versus placebo reduced the area of

peri-prosthetic osteolysis.9 In addition, a TBS <1.2 reflects

a poor structural state of bone microarchitecture.10 In our

population, 47% of patients were below this threshold.

However, it is not a threshold for therapeutic intervention,

even though TBS may predict the occurrence of osteoporotic

vertebral fracture regardless of densitometric results in post-

menopausal white Europeans without osteoporosis.10 In

practice, in a population >50 years who must benefit from

corrective spine surgery, the value of TBS and the search for

risk factors for falls should be taken into account more.
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Regarding the occurrence of infection after spine surgery,

aChinese study found osteoporosis as a risk factor for infection

of the operative site, with the hypothesis of poor fixation of the

implanted device in the vertebra but also a more complex

operating procedure (bleeding and longer operative time).11

There are two main limits in this study. First, this study

was performed in a population of limited size since among

the 28 patients included, only 13 of them have benefited from

a surgical intervention. Second, patients of this study have

been referred to rheumatology consultation for assessment of

bone status prior to corrective surgery, which means they had

probably more risk factors of osteoporosis and/or of falls.

Conclusion
Although the number of patients included is low, this is, to the

best of our knowledge, the first study to assess both the quanti-

tative and qualitative (bone texture) bone status of an active

line of patients over the age of 50 years who had corrective

lumbar spine surgery. A quarter of our patients presented

a complication related to bone fragility, even though densito-

metric data were rather reassuring, leading only to low elig-

ibility for osteoprotective treatment. In contrast, our population

had risk factors for osteoporotic fractures, including falls and

a structural state of altered bone microarchitecture, suggesting

the superiority of TBS as an indicator of bone status prior to

surgery of the lumbar spine, but a study on a larger population

is needed to confirm this hypothesis.

Data availability
Data are available from the corresponding author for 5

years after publication. Send requests to: totobanse@or-

ange.fr.
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