CASE REPORT

Atraumatic Lumbosacral Fusion Mass Fracture:
Bisphosphonates to Blame?
ABSTRACT
BACKGROUND To report a case of an atraumatic fracture through
a posterolateral lumbosacral fusion mass following removal of instrumentation in a patient on prolonged bisphosphonate therapy.

Heeren Makanji, MD1
Ahmer Ghori, MD1
Gregory W. Brick, M.B.Ch.B2

METHODS Case report and review of the literature.
RESULTS A 55-year-old woman with spondylolisthesis who underwent uncomplicated L4- S1 laminectomy and posterolateral fusion with pedicle screw constructs presented six years later with back pain. Imaging revealed a robust fusion mass with
no implant failure or pseudarthrosis. She underwent removal
of hardware, and one week later, the patient returned with a
non-displaced fracture through the fusion mass. The patient was
managed non-operatively with a lumbar orthosis and referred for
endocrine consultation. She had received bisphosphonate therapy for 8 years and was subsequently transitioned to teriparatide. CT scan one year after removal of instrumentation showed a
healed fracture through the fusion mass.
CONCLUSION Despite evidence of a robust fusion mass after spinal fusion, prolonged bisphosphonate therapy may contribute to
atraumatic fracture.

Degenerative spondylolisthesis is common in patients over 50 years of age
and often presents with symptoms of spinal stenosis.1 Surgical management
includes decompression and instrumented fusion to address pain, neurologic symptoms, and instability.2
Clinical outcome is good to excellent in up to 80% of patients, but back
pain may persist in a small percentage of these patients.3 Although the etiology of this residual back pain is unclear, hardware-related pain is a recognized entity. Removal of hardware can alleviate this pain, but this strategy
remains controversial because painful hardware is a diagnosis of exclusion.4
There remains a paucity of literature on complications after removal of hardware after posterior-lateral spinal fusion.5,6
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We report a case of an atraumatic fracture of a posterolateral fusion mass following removal of pedicle
screw/rod construct in a patient concurrently being
treated with bisphosphonates.
CASE REPORT
A 55-year-old female with spinal stenosis at L4-S1
and grade 1 degenerative spondylolisthesis at L4-L5
underwent uncomplicated laminectomy and posterior-lateral fusion using a pedicle screw/rod construct
and iliac crest bone graft (Figure 1). Surgical outcome was excellent with significant pain relief and no
complications. Six years postoperatively, the patient
developed recurrent back pain localized to the right
L5-S1 paraspinal region unresponsive to conservative measures. A CT scan at this time demonstrated
a robust fusion mass bilaterally without any evidence
of implant failure, pseudarthrosis, or junctional instability (Figure 2). C-reactive protein was 5.7 mg/L
and erythrocyte sedimentation rate was 17 mm/hr.
Due to continuing pain and failure of conservative measures, including physical therapy, the
patient ultimately elected to have instrumentation
FIGURE 1

removed. Intra-operatively, the bridging fusion at all
levels was deemed solidly healed without instability.
The patient was weight bearing as tolerated and was
discharged home after physical therapy evaluation on
post-operative day three. The patient returned one
week later with inability to ambulate secondary to
severe back pain. She denied any traumatic events,
and a subsequent CT scan revealed a non-displaced
fracture through the L4-L5 facets bilaterally and mild
compression fracture of the L5 vertebral body (Figure 3). She was treated non-operatively with a back
brace and referred for endocrine consultation.
The patient had been on uninterrupted alendronate therapy (70 mg weekly) for eight years prior instrument removal for osteopenia (T score -1.4).
Her most recent DEXA scan had shown osteopenia
(T score -1.5). Laboratory tests during endocrine
consultation revealed normal bone specific alkaline
phosphatase (12.2 mcg/L), osteocalcin (33 ng/mL),
procollagen type I propeptide (65 mcg/L) and serum
c-telopeptides (397 pg/mL). There was no evidence of
metabolic bone disease.
Alendronate was discontinued, and anabolic therapy using teriparatide was initiated. Vertebroplasty

Index postoperative radiograph showed uncomplicated L4-S1 laminectomy and L4-S1 posterolateral fusion
using pedicle screw construct and iliac crest bone graft.
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FIGURE 2

CT scan, 6 years postoperatively and prior to implant removal
B

A

C

Robust fusion mass in (A) Coronal, (B) Left posterolateral, and (C) Right posterolateral views. Implants were well-fixed, and
no evidence of instability was noted intraoperatively.
FIGURE 3
A

Non- displaced, transverse fracture through the pedicle screw hole of the fusion mass of L5 following the
removal of the instrumentation.
B

C

Fracture extends bilaterally from the fused facets joints of L4-L5 and through the L5 pedicle screw holes. A Mild compression fracture was also noted at the anterior vertebral body of L5. Multiple views are shown: (A) Coronal, (B) Left posterolateral and (C) Right posterolateral
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FIGURE 4

Final CT scan 1 year after the fracture and L5
vertebroplasty showed healed fracture.

A

was performed four months later for the L5 compression fracture with moderate pain improvement. The
final CT scan one year after removal of instrumentation showed a healed fracture through the fusion
mass (Figure 4). At final follow-up, the patient had
returned to her baseline, full ambulation with occasional use of cane, and with no residual back pain.
DISCUSSION

B

C

(A) Coronal, (B) Left posterolateral, (C) Right posterolateral

Studies report excellent clinical outcomes after decompression and instrumented fusion for spondylolisthesis.1-3 Screw breakage and loosening are the most
common complications of instrumentation.7 Removal of hardware is occasionally performed after fusion
when the cause of recurrent back pain cannot be determined. However, this strategy remains controversial, as implant removal has been reported to have a
3% to 20% complication rate overall.8,9 Infection, significant vessel injury, and vertebral compression fractures have been reported in the literature, but large
studies are lacking.
Atypical fractures of the subtrochanteric femur
with prolonged bisphosphonate therapy are well
documented.10 However, a causal relationship has yet
to be established.11
While several studies have evaluated the effect of
bisphosphonate therapy on bony healing after spinal
fusion surgery, controversy remains. Bisphosphonates
function by inhibiting the enzyme farnesyl-pyrophosphate synthase in osteoclasts, leading to cytoskeletal abnormalities and inability to create the ruffled border.10
Experiments in animal models have suggested that
alendronate inhibits bony fusion despite fusion masses that may appear radiographically larger and more
dense.12,13 A recent systematic review has supported
claims that bisphosphonate therapy may impede bony
fusion, but implications for mechanical strength of the
construct are unknown.14 A more recent animal study,
showed no significant difference in fusion rate, but did
show a significant decrease in tensile strength of the fusion mass in the group treated with low and high dose
alendronate.15 Alternatively, several studies have also
shown no difference or increase in fusion rates with bisphosphonate therapy.16,17 There is a paucity of literature
evaluating the effect of bisphosphonates on the integrity and mechanical strength of the fusion mass over the
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long term, after there is initial evidence of fusion.
Although the evidence surrounding bisphosphonate
therapy is debated, the argument for PTH treatment
(teriparatide) is more convincing. Teriparatide is a
synthetic analog of PTH, which when given, intermittently stimulates increased bone formation (but leads
to bone resorption if chronically elevated.18 Unlike bisphosphonates, these agents promote creation of new
bone rather than preventing breakdown of existing
bone. Several studies and a systematic review have suggested that PTH treatment increases fusion rates and
improves microarchitecture.13, 18-19 When compared to
bisphosphonate therapy, PTH treatment improves rate
and duration of bone union and reduces rate of pedicle
screw loosening in osteoporotic patients.20, 21
While the cause of the fracture in this case is unknown, it is possible that bisphosphonate therapy
contributed to subclinical fracture in the fusion mass,
which may have been the source of back pain. With removal of hardware and the creation of a new stress riser
at the site of the previous pedicle screw, this subclinical
fracture may have propagated through the fusion mass.
Alternatively, the stress riser itself may have led to de
novo fracture. Although the pre-operative CT scan and
intraoperative findings were not suggestive of pseudarthrosis, surgical exploration may not necessarily appreciate this entity and it can also contribute to potential
fracture. While result after the index procedure was
excellent, the effect of bisphosphonate therapy over the
long term in these patients is uncertain.
CONCLUSION
This is a case of an atraumatic fracture through a
spinal fusion mass after implant removal in a patient
on prolonged bisphosphonate therapy. The etiology
of the fracture is unknown, but extended bisphosphonate therapy likely contributed to a subclinical
fracture that propagated after implant removal.

REFERENCES
1. Sengupta DK, Herkowitz HN. Degenerative spondylolisthesis: review of current trends and controversies. Spine (Phila Pa
1976). 2005 Mar 15;30(6 Suppl):S71-81.
2. Fischgrund JS, Mackay M, Herkowitz HN, et al. 1997 Volvo
Award winner in clinical studies. Degenerative lumbar spondylolisthesis with spinal stenosis: a prospective, randomized study
comparing decompressive laminectomy and arthrodesis with
and without spinal instrumentation. Spine (Phila Pa 1976). 1997
Dec 15;22(24):2807-12.
3. Kornblum MB, Fischgrund JS, Herkowitz HN, et al. Degenerative lumbar spondylolisthesis with spinal stenosis: a prospective
long-term study comparing fusion and pseudarthrosis. Spine
(Phila Pa 1976). 2004 Apr 1;29(7):726-33; discussion 733-4.
4. Stavridis SI, Bücking P, Schaeren S, et al. Implant removal after
posterior stabilization of the thoraco-lumbar spine. Arch Orthop
Trauma Surg. 2010 Jan;130(1):119-23. doi: 10.1007/s00402-0090962-1. Epub 2009 Aug 29.
5. Vanichkachorn JS, Vaccaro AR, Cohen MJ, et al. Potential
large vessel injury during thoracolumbar pedicle screw removal.
A case report. Spine (Phila Pa 1976). 1997 Jan 1;22(1):110-3.
6. Waelchli B, Min K, Cathrein P, et al. Vertebral body compression fracture after removal of pedicle screws: a report of two cases. Eur Spine J. 2002 Oct;11(5):504-6. Epub 2002 Jun 26.
7. Zagra A, Giudici F, Minoia L, et al. Long-term results of pediculo-body fixation and posterolateral fusion for lumbar spondylolisthesis. Eur Spine J. 2009 Jun;18 Suppl 1:151-5. doi: 10.1007/
s00586-009-0997-6. Epub 2009 May 15.
8. Brown RM, Wheelwright EF, Chalmers J. Removal of metal
implants after fracture surgery—indications and complications.
J R Coll Surg Edinb. 1993 Apr;38(2):96-100.
9. Richards RH, Palmer JD, Clarke NM. Observations on removal of metal implants. Injury. 1992;23(1):25-8.
10. Goh SK, Yang KY, Koh JSB, et al. Subtrochanteric insufficiency fractures in patients on alendronate therapy: a caution. J Bone
Joint Surg Br. 2007 Mar;89(3):349-53.
11. Black DM, Kelly MP, Genant HK, et al. Bisphosphonates
and fractures of the subtrochanteric or diaphyseal femur. N
Engl J Med. 2010 May 13;362(19):1761-71. doi: 10.1056/NEJMoa1001086. Epub 2010 Mar 24.

86

THE ORTHOPAEDIC JOURNAL AT HARVARD MEDICAL SCHOOL

Atraumatic Lumbosacral Fusion Mass Fracture: Bisphosphonates to Blame?

12. Huang RC, Khan SN, Sandhu HS, et al. Alendronate inhibits spine fusion in a rat model. Spine (Phila Pa 1976). 2005 Nov
15;30(22):2516-22.
13. Lehman RA Jr, Kuklo TR, Freedman BA, et al. The effect of
alendronate sodium on spinal fusion: a rabbit model. Spine J.
2004 Jan-Feb;4(1):36-43.
14. Hirsch BP, Unnanuntana A, Cunningham ME, Lane JM.
The effect of therapies for osteoporosis on spine fusion: a systematic review. Spine J. 2013 Feb;13(2):190-9. doi: 10.1016/j.
spinee.2012.03.035. Epub 2012 Jun 1.
15. Koo KH, Lee JH, Chang BS, Lee CK. Effects of alendronate
on lumbar posterolateral fusion using hydroxyapatite in rabbits.
Artif Organs. 2012 Dec;36(12):1047-55. doi: 10.1111/j.15251594.2012.01509.x. Epub 2012 Sep 11
16. Nagahama K, Kanayama M, Togawa D, Hashimoto T,
Minami A. J Neurosurg Spine. 2011 Apr;14(4):500-7. doi:
10.3171/2010.11.SPINE10245. Epub 2011 Jan 28.
17. Tu CW, Huang KF, Hsu HT, Li HY, Yang SS, Chen YC.
Zoledronic acid infusion for lumbar interbody fusion in osteoporosis.J Surg Res. 2014 Nov;192(1):112-6. doi: 10.1016/j.
jss.2014.05.034. Epub 2014 May 21.

18. Sugiura T, Kashii M, Matsuo Y, et al. Intermittent administration of teriparatide enhances graft bone healing and accelerates spinal fusion in rats with glucocorticoid-induced osteoporosis. Spine J. 2015 Feb 1;15(2):298-306. doi: 10.1016/j.
spinee.2014.08.001. Epub 2014 Aug 7.
19. Morimoto T, Kaito T, Kashii M,m et al. Effect of Intermittent Administration of Teriparatide (Parathyroid Hormone
1-34) on Bone Morphogenetic Protein-Induced Bone Formation
in a Rat Model of Spinal Fusion.J Bone Joint Surg Am. 2014 Jul
2;96(13):e107. [Epub ahead of print]
20. Ohtori S, Inoue G, Orita S, et al. Comparison of teriparatide and bisphosphonate treatment to reduce pedicle screw loosening after lumbar spinal fusion surgery in postmenopausal
women with osteoporosis from a bone quality perspective.
Spine (Phila Pa 1976). 2013 Apr 15;38(8):E487-92. doi: 10.1097/
BRS.0b013e31828826dd.
21. Ohtori S, Inoue G, Orita S, et al. Teriparatide accelerates
lumbar posterolateral fusion in women with postmenopausal osteoporosis: prospective study. Spine (Phila Pa 1976). 2012 Nov
1;37(23):E1464-8. doi: 10.1097/BRS.0b013e31826ca2a8.

Volume 16 June 2015

87

