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Vertebral kyphoplasty is a procedure used for the treatment of compression fractures. While early randomized-controlled trials
were equivocal regarding its benefits, more recent RCTs have shown favorable results for kyphoplasty with regard to pain relief,
functional recovery, and health-care related quality of life compared to control patients. Risks of kyphoplasty include but are not
limited to cement extrusion, infection, hematoma, and vertebral body fracture of adjacent levels.We describe a case of a 66-year-old
male attorney who underwent eleven kyphoplasties in an approximately one-year period, themajority of whichwere for fractures of
vertebrae adjacent to those previously treated with kyphoplasty. Information on treatment was gathered from the patient’s hospital
chart and outpatient office notes. Following the last of the eleven kyphoplasties (two at T8, one each at all vertebrae from T9 to L5),
the patient was able to function without pain and return to work. His physiologic thoracic kyphosis of 40 degrees prior to the first
procedure was maintained, as were his lung and abdominal volumes. We conclude that kyphoplasty is an appropriate procedure
for the treatment of vertebral compression fractures and can be used repeatedly to address fractures of levels adjacent to a previous
kyphoplasty.

1. Introduction

Vertebral kyphoplasty is a procedure used for the treatment of
compression fractures. It is hoped to alleviate back pain and
both restore and maintain vertebral body height. To perform
the procedure, a balloon is inserted into the compressed
vertebral body and then inflated to reduce the compression
fracture. Cement is then introduced into the vertebral body
to maintain the height and stabilize the fracture. The clinical
benefit of this procedure is currently disputed, with studies
demonstrating mixed results.

In 2010, the AAOS established guidelines on the treat-
ment of osteoporotic spinal compression fractures concern-
ing kyphoplasty. These guidelines stated that “kyphoplasty is
an option for patientswhopresentwith an osteoporotic spinal
compression fracture on imaging with correlating clinical
signs and symptoms and who are neurologically intact [1].”
The strength of this recommendation was limited as the
first randomized-controlled trial involving kyphoplasty was

not published until 2009. This trial, known as the Fracture
Reduction Evaluation (FREE) trial, showed a small but
statistically significant increase in SF-36 physical component
scores for kyphoplasty patients when compared with non-
surgically managed patients at 1-month follow-up [2]. This
recommendation was dampened further by a concurrent
recommendation against vertebroplasty, a related procedure
in which a less viscous, more liquid cement than that used
in kyphoplasty is injected into the vertebral body to restore
height and stabilize the fracture without prior insertion of a
balloon for fracture reduction. This negative recommenda-
tion is based on two randomized-controlled trials published
in 2009 that showed little benefit to vertebroplasty over a
sham procedure [3, 4].

More recent literature has been more favorable to kypho-
plasty. In their 2014 review article [5], Savage et al. note that
five of the six randomized-controlled trials of kyphoplasty
published since 2009 have shown a benefit of treatment when
compared with nonsurgical management. The sixth study
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showed neither a treatment benefit nor an increased risk to
the patient. A long term follow-up of the FREE trial cohort
found sustained clinical benefits, most notably improvement
of vertebral kyphosis, at 2-year follow-up [6]. Additionally,
a 2013 meta-analysis by Anderson et al. showed greater pain
relief, functional recovery, and health-care related quality
of life in patients undergoing vertebroplasty compared with
nonoperatively managed controls [7].

This case report details a 66-year-old male that suf-
fered multiple vertebral compression fractures due to long
term steroid use for chronic obstructive pulmonary disease
(COPD). He was treated with a total of eleven kyphoplasties,
two in T8 and nine in T9-L5, which allowed him to maintain
his physiologic kyphosis. Before sustaining any vertebral
compression fractures, his thoracic kyphosis was 40∘; after
completion of all eleven kyphoplasties, his thoracic kyphosis
was 38∘. This in turn preserved his lung volume and abdom-
inal volume, prevented worsening of his COPD, and allowed
him to function without pain and maintain his job. While we
know other cases of cascading compression fractures, we are
unaware of a similar case documenting eleven consecutive
kyphoplasties being described before.

2. Case Report

This patient is a 66-year-old male attorney with COPD
necessitating the use of 20mg of prednisone daily for
twelve years. A COPD exacerbation resulting in coughing
episodes led to the development of persistent and severe
back pain. On June 10, 2010, the patient was seen for his
initial orthopaedic evaluation. Physical exam was notable
for significant tenderness in the midthoracic spine and an
obvious kyphotic deformity. MRI documented acute wedge
shaped compression fractures at T7, T8, and T9, along with
old compression fractures of T5 and L5. There was no cord
compression, edema, or retropulsion of elements into the
canal. DEXA scan revealed L1–4 𝑇-score of −3.1 and left
femoral neck 𝑇-score of −2.4. The patient was referred to
Interventional Radiology (IR) for kyphoplasty, fitted for a
brace, and scheduled for follow-up in six weeks.

One month later, the patient underwent kyphoplasty of
T8 and T9. He experienced significant relief of back pain fol-
lowing the procedure. However, two weeks later, he began to
experience back pain again. He was seen by the orthopaedic
surgeon and physical examination revealed point tenderness
in the lumbar spine. Due to the new onset of low back pain,
and concern for new compression fractures following the
kyphoplasty, a new MRI was performed which documented
acute compression fractures of the superior endplates of T10
andT11.Threeweeks later, the patient underwent kyphoplasty
of T10 and T11 and was started on IV bisphosphonate therapy
with Reclast (zoledronic acid).

Two weeks following the kyphoplasty of T10 and T11,
the patient felt a sudden pop in his back and experienced
severe back pain once again. MRI documented acute com-
pression fractures at T12 and L1. At this point, his brace
was causing respiratory issues so it was discontinued and
he underwent kyphoplasty of T12 and L1. Pain was still not

Figure 1: AP and lateral X-rays taken of the thoracic spine following
the last of the eleven kyphoplasties. The patient underwent two
kyphoplasties of T8 and one each of T9–T12.

Figure 2: AP and lateral X-rays of the lumbar spine following the
last kyphoplasty. The patient underwent one kyphoplasty of each
lumbar vertebral body.

relieved following this kyphoplasty, so one month later the
patient underwent L3-S1 epidurals. This was without success,
so a new MRI was completed which documented acute
compression fractures at L3, L4, and L5. A cruciform anterior
spinal hyperextension (CASH) brace was recommended,
as the patient still could not tolerate a constrictive brace
due to his COPD. Two weeks later, the patient underwent
kyphoplasty of L4 and L5 followed by kyphoplasty of L2 and
L3 another two weeks later.

The patient subsequently experienced pain relief for
approximately seven months. However, after these seven
months, upper back pain returned and radiographs docu-
mented a new compression fracture at T8 with 40% loss
of height. Two weeks later, the patient underwent repeat
kyphoplasty at T8. Several days later, he developed midback
pain, and physical examination revealed tenderness in the
midthoracic spine. X-rays documented a new compression
fracture at T7, and the patient was instructed to continue
to wear his brace. At follow-up, five weeks later, his pain
was significantly improved, and the patient was tolerating
the brace. X-rays documented no change of the compression
fracture at T7, and the patient was instructed to continue
wearing the brace.

Figures 1 and 2 show the patient’s thoracic and lumbar
spines, respectively, following the last of the eleven kypho-
plasties.
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In summary, the patient underwent a total of eleven
kyphoplasties, two in T8 and nine in T9-L5. The multiple
kyphoplasties have allowed the patient to maintain his phys-
iologic kyphosis. Before any vertebral compression fractures,
his physiologic kyphosis was 40∘. After completion of all
eleven kyphoplasties, his kyphosis was maintained at 38∘.
This in turn prevented loss of lung volume and abdominal
volume and worsening of his COPD. These procedures have
allowed the patient to functionwithout pain andmaintain his
employment.

3. Discussion

Vertebral kyphoplasty allows a patient to maintain vertebral
height, restore the biomechanical balance of the spine, and
prevent loss of lung and abdominal volume. The procedure
can mitigate the negative effects of kyphosis on respiratory
and digestive function, which have been well demonstrated
in the literature. Lombardi Jr. et al. have found that neg-
ative effects on lung function occur when the angle of
thoracic kyphosis reaches 55 degrees or greater, most notably
decreased lung volume [8]. Correction of the deformity can
improve lung volume as measured by forced vital capacity,
though it may not increase the patient’s forced expiratory
volumemeasured in one second [9]. Gastroesophageal reflux
has been linked to the presence ofmultiple vertebral fractures
and kyphosis of the lumbar spine [10]. Lumbar kyphosis may
specifically contribute to the symptoms by increasing intra-
abdominal pressure, leading to acid reflux and hiatal hernia.

Kyphoplasty also prevents the continuation of microfrac-
tures through the vertebral body. However, complications
include extrusion of cement into the canal and neurologic
injury, infection, hematoma, PE, failure to relieve pain, and
fracture of adjacent vertebral bodies. One study found that
kyphoplasty can cause an increase of up to 19% in pressure
of adjacent intervertebral discs. The increased strength of
the index vertebral body can exaggerate force transmission
to both adjacent and remote vertebral bodies leading to an
adjacent level fracture [11].

Another study demonstrated that, after an osteoporotic
related vertebral compression fracture, there is a 19% increase
of an adjacent level fracture without surgical intervention
[12]. After kyphoplasty is performed, the likelihood of an
adjacent level fracture increases to 21%within sixty days, with
the overall increase ranging from 3 to 29%. With vertebro-
plasty, the incidence ranged from 12 to 52% [12]. Furthermore,
biomechanical studies demonstrated that kyphoplasty caused
an increase in the vertebral body stiffness, which lead to a
decrease in the ultimate load to failure of adjacent vertebrae
by 8–30% [12]. With bipedicular filling, there was an 18%
change in maximal principal strain of adjacent vertebrae in
the inferior endplates in flexion; with unipedicular filling, the
change was 11% [12].

Another study looked at adjacent level fractures in both
osteoporotic patients and those on long term steroid therapy.
In patients on long term steroid therapy, there was a 15%
incidence of an adjacent level fracture per vertebral body
undergoing kyphoplasty and a 22.6% incidence per patient
[13]. For patients with primary osteoporosis, there was

an 11.25% incidence of adjacent level fractures following
kyphoplasty and a 24% incidence of fractures without kypho-
plasty [13]. This study suggested that kyphoplasty did not
necessarily increase the incidence of adjacent level fractures;
rather, it led to a decrease in this population.This same study
demonstrated that patients on long term steroid therapy had
a 48% incidence of adjacent level fractures. The authors of
this study concluded that long term steroid therapy leads to
decreased bone formation, decreased intestinal absorption of
calcium, and decreased proliferation of osteogenic precursors
which significantly increases the risk of fractures [13]. The
detrimental effects of long term steroid therapy are demon-
strated in this patientwho sufferedmultiple subsequent verte-
bral compression fractures following multiple kyphoplasties.

Furthermore, another study found a 10% incidence of
adjacent level fractures within 90 days of a vertebral com-
pression fracture and a 15% incidence overall. These authors
concluded that age was not a significant factor in adjacent
level fractures. Ten patients in this study were on long term
steroid use and two of them developed fractures [14].

Although evidence favoring kyphoplasty has grown in the
last few years, surgeons should exercise clinical judgment and
evaluate each patient individually. Patient preference should
also have a substantial influential role in the decision making
process.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] American Academy of Orthopaedic Surgeons,TheTreatment of
Symptomatic Osteoporotic Spinal Compression Fractures: Guide-
line and Evidence Report, 2010, http://www.aaos.org/research/
guidelines/SCFguideline.pdf.

[2] D.Wardlaw, S. R. Cummings, J. VanMeirhaeghe et al., “Efficacy
and safety of balloon kyphoplasty compared with non-surgical
care for vertebral compression fracture (FREE): a randomised
controlled trial,” The Lancet, vol. 373, no. 9668, pp. 1016–1024,
2009.

[3] D. F. Kallmes, B. A. Comstock, P. J. Heagerty et al., “A random-
ized trial of vertebroplasty for osteoporotic spinal fractures,”The
New England Journal of Medicine, vol. 361, no. 6, pp. 569–579,
2009.

[4] R. Buchbinder, R. H. Osborne, P. R. Ebeling et al., “A random-
ized trial of vertebroplasty for painful osteoporotic vertebral
fractures,” The New England Journal of Medicine, vol. 361, no.
6, pp. 557–568, 2009.

[5] J. W. Savage, G. D. Schroeder, and P. A. Anderson, “Vertebro-
plasty and kyphoplasty for the treatment of osteoporotic verte-
bral compression fractures,” Journal of the American Academy
of Orthopaedic Surgeons, vol. 22, no. 10, pp. 653–664, 2014.

[6] J. Van Meirhaeghe, L. Bastian, S. Boonen, J. Ranstam, J. B.
Tillman, and D. Wardlaw, “A randomized trial of balloon
kyphoplasty and nonsurgical management for treating acute
vertebral compression fractures: vertebral body kyphosis cor-
rection and surgical parameters,” Spine, vol. 38, no. 12, pp. 971–
983, 2013.



4 Case Reports in Orthopedics

[7] P. A. Anderson, A. B. Froyshteter, and W. L. Tontz Jr., “Meta-
analysis of vertebral augmentation compared with conservative
treatment for osteoporotic spinal fractures,” Journal of Bone and
Mineral Research, vol. 28, no. 2, pp. 372–382, 2013.

[8] I. Lombardi Jr., L. M. Oliveira, A. F. Mayer, J. R. Jardim, and
J. Natour, “Evaluation of pulmonary function and quality of life
in womenwith osteoporosis,”Osteoporosis International, vol. 16,
no. 10, pp. 1247–1253, 2005.

[9] S. Masala, A. Magrini, A. Taglieri et al., “Chronic obstruc-
tive pulmonary disease (COPD) patients with osteoporotic
vertebral compression fractures (OVCFs): improvement of
pulmonary function after percutaneous vertebroplasty (VTP),”
European Radiology, vol. 24, no. 7, pp. 1577–1585, 2014.

[10] T. Yamaguchi, T. Sugimoto, M. Yamauchi, Y. Matsumori, M.
Tsutsumi, and K. Chihara, “Multiple vertebral fractures are
associated with refractory reflux esophagitis in postmenopausal
women,” Journal of Bone and Mineral Metabolism, vol. 23, no. 1,
pp. 36–40, 2005.

[11] P. G. Campbell and J. S. Harrop, “Incidence of fracture in
adjacent levels in patients treated with balloon kyphoplasty:
a review of the literature,” Current Reviews in Musculoskeletal
Medicine, vol. 1, no. 1, pp. 61–64, 2008.

[12] D. Fribourg, C. Tang, P. Sra, R. Delamarter, and H. Bae,
“Incidence of subsequent vertebral fracture after kyphoplasty,”
Spine, vol. 29, no. 20, pp. 2270–2276, 2004.

[13] J. S. Harrop, B. Prpa, M. K. Reinhardt, and I. Lieberman,
“Primary and secondary osteoporosis’ incidence of subsequent
vertebral compression fractures after kyphoplasty,” Spine, vol.
29, no. 19, pp. 2120–2125, 2004.

[14] W. F. Lavelle and R. Cheney, “Recurrent fracture after vertebral
kyphoplasty,”The Spine Journal, vol. 6, no. 5, pp. 488–493, 2006.


