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Abstract

Background: While vertebroplasty is a well-known technique for management of osteoporotic vertebral fractures, signifi-
cant incidence of refracture and re-collapse can occur after vertebroplasty, which may necessitate a revision surgery in such
weak bone conditions. The aim of this study is to compare the mid-term clinical outcomes of vertebroplasty versus vertebro-
plasty plus percutaneous fixation for management of osteoporotic vertebral fractures.

Methods: This retrospective study included 51 patients who received surgical treatment for lumbar osteoporotic fractures.
Group 1, the Vertebroplasty (VP) group included 28 patients, while group 2, Vertebroplasty Plus Percutaneous Fixation (VPPF)
included 23 patients. The outcomes were measured using the Visual Analogue Scale (VAS), Oswestry Disability Index (ODI),
clinical and radiological findings for vertebral refracture or re-collapse, along with documenting perioperative and postopera-
tive complications.

Results: After a mean follow up of 36.7 months, the VPPF group had less incidence of mechanical complications, such as
refracture, re collapse and cement leakage. On the other hand, the VP group had a lower surgery time, blood loss and wound
complications. There were no significant differences in the VAS clinical score at the last follow up, while the VPPF group had
slightly better ODI scores.

Conclusions: VPPF resulted in more stable management for osteoporotic vertebral fractures with a less incidence of me-
chanical complications.
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Introduction

Osteoporotic Vertebral Compression Fractures (OVCF) rep-
resent a major health problem worldwide due to the aging of
population and increased prevalence of osteoporosis [1]. With
anincidence reaching about 15% of all vertebral fractures, OVCF
affect mainly vertebrae at the thoracolumbar junction [2,3].

While conservative management is usually the initial therapy
for OVCEF, it does not prevent progression of deformity and ad-
jacent segment fracture due to change of the spinal mechanics
[2,4]. Surgical intervention is typically reserved for patients with
uncontrolled pain. In these cases, formal spinal fixation and fu-
sion carries a significant risk such as fixation and hardware fail-
ure, infection, wound complications, bleeding, and neurological
injury due to marked bone weakness and the demographics of
the patients themselves. This has called for minor interventions
such as Vertebroplasty (VP) and Kyphoplasty (KP). These are
minimally invasive interventions that are conducted as a day
case surgery under sedation and strong analgesia. They have
proven good outcomes specially regarding pain control in sev-
eral studies [4,5].

On the other hand, vertebroplasty and kyphoplasty are not
without complications. Many studies report about complica-
tions such as refracture, collapse and cement extravasation
[2,4]. This has in turn called the need for adding segmental spi-
nal fixation to them, while keeping the intervention as minimal-
ly invasive as it possible. Adding percutaneous spinal fixation to
VP and KP has started to gain popularity among many surgeons,
reporting an overall better clinical and radiological outcomes
[6-10]. While there are only three studies comparing VP to VP
plus percutaneous instrumentation [8-10] with a maximum of
2 year follow up, the aim of this study is to report our single
center experience regarding the mid-term clinical outcomes, by
comparing both techniques in 51 cases in order to add to the
available little evidence regarding the efficacy and outcomes of
each technique.

Material and methods
Patients’ selection

This is a retrospective study analyzing the clinical and radio-
graphic outcomes of cases who underwent vertebroplasty alone
versus patients who received vertebroplasty plus percutaneous
posterior spinal instrumentation for osteoporotic insufficiency
fractures. After IRB approval, all the cases who were admitted
for surgery for vertebral insufficiency fractures between Janu-
ary 2016, and January 2022 were identified and extracted from
our databases, and examined against our inclusion and exclu-
sion criteria.

Inclusion criteria

-Cases with vertebral insufficiency fractures, diagnosed with
X-ray, CT or MRI and

-Cases with established osteoporosis (T Score less than -2.5),
and

-Cases who received either vertebroplasty or vertebroplasty
plus percutaneous instrumentation

Exclusion criteria
-Cases who had preoperative neurologic defecit

-Cases who have not completed a minimum of 1 year follow up

-Cases with a history of high energy trauma

A total of 69 cases with vertebral insufficiency fractures were
extracted from our databases. Eighteen cases were excluded
due to not fulfilling our selection criteria, leaving 51 cases for
analysis and inclusion in this study. Patients were divided into
two groups - VP group with 28 patients and VPPF group with 23
patients. Their demographic information is presented in table 1.

Table 1:
VP group (28) VPPF Group (23)
Age (Mean +
ge 68.2(53-79) 71.6(49-84)
Range)
Sex Females 22, Males 6 Females 14, Males 9
DM 5 cases DM 5 cases

Comorbidities Hypothyroidism 7 cases

Hyperparathyroidism 3 cases

Hypothyroidism 4 cases
Chronic renal disease 1 case

Body Mass Index

27.1(18-36)
(Mean+ Range)

29 (24-38)

Surgical intervention

The same surgical team performed all the surgical proce-
dures, and decision to perform VP or VPPF was at the discretion
of the attending physician. In the VP group, surgery was per-
formed under sedation and local anesthesia in a prone position
utilizing orthogonal imaging with a C-arm. The vertebroplasty
needle is inserted into the posterior one third of the fractured
vertebra through the pedicles and a working channel is made.
PMMA cement is injected slowly under fluroscopic guidance
into the fractured vertebral body.

In VPPF group, it is performed under general anesthesia in
prone position. Vertebroplasty was performed first in the same
pervious way, then percutaneous posterior spinal instrumenta-
tion with pedicle screws was performed.

Post operatively, a dorso-lumbar brace was utilized consis-
tent with the fractured level. Patients were followed up at 2,6
and 12 weeks, 3 months and then every 6 months up to 2 years.
At every follow up X-rays were obtained.

Calcium, vitamin D and anti-osteoporosis medications were
prescribed postoperatively for all patients in both groups.

Assessment of outcomes

Clinical outcomes were assessed using the Visual analogue
scale [11] and the Oswestry Disability Index (ODI) [12] at each
visit. The immediate postoperative radiographs in both groups
were assessed for cement leakage, implants position, spinal
alignment and reduction of the fractured vertebra. Any docu-
mented complication, such as infection, neurological compro-
mise, refracture was extracted and recorded.

Statistical analysis

All statistical data were analyzed with MS Excel version 2208.
Quantitative data are presented as the means and range. Statis-
tical significance was defined as a p-value<0.05.

Results

For the VP group, the mean follow up was 34.9+20.9
months, while for the VPPF group, the mean follow up was 39
+15.5months, (P>0.05). The mean follow up in all the study co-
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hort is 36.7+18.6 months. Significant differences were found in
the operation time, blood loss and total length of stay between
the two groups, with better values in the VP group (Table 2).
No significant differences were found between the two groups
in the preoperative and last follow up VAS, while there was a
slightly better ODI in the VPPF at the final follow up. Mechanical
complications such as refracture, progression of kyphosis and
re-collapse occurred only in the VP group, while wound com-
plications occurred only in the VPPF group. Cement leakage oc-
curred more in the VP group (Table 2).

Table 2:

VP(N=28) | VPPF(N-23) P value
Surgery duration (Min) 41.749.3 96.3+21 <0.0001
Blood loss (ml) 7.6+4.19 77.8+42.8 <0.0001
Length of hospital stay 1.840.9 3.7#1.1 <0.0001
VAS Preop 7.7£1.8 7.3£1.4 0.3882
VAS Last follow up 2.4+2 2.3£1.5 0.8437
ODI preoperative 71.4+9.7 76+9.8 0.0998
ODI Last follow up 1546.9 1047 0.0137
Complications
Wound infection - 1
Cement leakage 8 3
New fracture 3 1
Re-collapse (kyphosis progression) 4 -

Figure 1: (A-D) Plain radiographs, MRI and CT for a 77-year-old fe-
male with L3 vertebral fracture due to minor fall. (E,F) Plain radio-
graphs taken one day after vertebroplasty showing improvement of
the vertebral height. Note the cement leakage into the disc space.
(G,H) Plain radiographs 42 weeks after vertebroplasty showing sta-
ble vertebrae without loss of collapse nor re fracture.

b & ‘:.
Figure 2: (A-D) Plain radiographs and MRI for a 73-year-old female
with L4 vertebral fracture due to minor fall. (E,F) Plain radiographs
taken one day after vertebroplasty. (G,H) Plain radiographs 84
weeks after vertebroplasty showing stable vertebrae without loss
of collapse nor re fracture.

Figure 3: (A-D) Plain radiographs and MRI for a 56-year-old female
with L3 vertebral fracture without a clear history of trauma. This
patient had a T score of -3.5. (E,F) Plain radiographs taken one day
after vertebroplasty and percutaneous fixation. Due to severe os-
teoporosis, cement was used on the screws’ tips to increase the
screws’ purchase (G,H) Plain radiographs 34 months after surgery
showing stable vertebrae without loss of collapse or re fracture.

Complications

One case of superficial wound infection that was managed
using antibiotics

and single superficial debridement was recorded in the VPPF
group. Cement leakage into the disc space was observed in 8
patients in VP group and 3 patients in VPPF group. New frac-
tures occurred in 3 patients in VP group and in 1 patient in VPPF
group, requiring surgery. Re-collapse, with kyphosis progression
occurred in 3 cases in the VP group and have not occurred in the
VPPF group (Table 2).
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Discussion

This is a retrospective study of 51 cases comparing vertebro-
plasty alone versus vertebroplasty plus percutaneous posterior
spinal instrumentation for osteoporotic insufficiency vertebral
fractures. After a mean follow up of 36.7 months, there was
no significant differences in the VAS score, however there were
slightly better ODI for the VPPF group. Higher incidence of me-
chanical complications was observed with the VP group, includ-
ing new fractures, re-collapse with kyphosis progression and
cement leakage. Meanwhile, VPPF group showed more blood
loss, longer hospital stays, significantly longer surgery duration
and increased incidence of wound infection.

Vertebral insufficiency fractures secondary to osteoporosis
are common, with one occurring every 22 seconds worldwide
in people over age 50 [13]. When left untreated, many patients
may suffer significant disability secondary to deformities, which
may lead to thromboembolic complications [13]. For manage-
ment of such fractures, percutaneous Vertebroplasty and Ky-
phoplasty are the most used surgery, with significantly good
outcomes in controlling pain and disability [4,14-16]. However,
with increased number of cases receiving vertebroplasty and
kyphoplasty, and with longer follow up available, many compli-
cations showed up as a specific complication to this category of
surgery, including cement leakage, re-collapse of the operated
vertebra, with an incidence reaching 38.9% [17], and refracture
of the operated vertebra or the adjacent ones which has a re-
ported incidence of 5% [18].

Since the introduction of combined percutaneous spinal
fixation in addition to percutaneous bone cement injection by
Pingel et al [19], few studies reported satisfactory results of
this technique. Elmasry et al compared percutaneous kypho-
plasty with and without percutaneous fixation and found that
the fixation group had less chance for mechanical complica-
tion, despite having less range of motion [20]. Zhong et al [21]
also found that the fixation group had less cement leakage, less
collapse and overall, less revision, along with better functional
scores. Wu et al [22] compared the two techniques and found
the fixation group had significantly better VAS with less chance
of re-collapse than the kyphoplasty only group. Two previous
studies [8,9] retrospectively compared the two techniques and
also found the fixation group to have longer correction, with
less chance for re-collapse along with better clinical scores. In
the current study, we have compared vertebroplasty to verte-
broplasty with percutaneous fixation. Adding fixation improved
the ODI score and led to less chance of mechanical complica-
tions such as refracture and re-collapse, despite having more
incidence of wound complications.

As for radiological outcomes, in the VP group we had higher
incidence of re-collapse and refracture in the VP group. The
reason behind recurrent collapse of vertebrae after cement
injection techniques has been attributed to the progression of
osteoporosis [23], cement leakage into the disk [24] and the
occurrence of vertebral cleft [25]. The area of vertebral cleft
consists of necrotic bone and fracture callus, along with areas
of avascular necrosis which do not withstand loads without ad-
ditional screw fixation. This should call for the use of additional
instrumentation, especially with the high degrees of osteopo-
rosis [26].

This study has several limitations: being retrospective, non-
randomized and on a relatively small number of cases in each
group. Also, the mean short term follow up in this study is a ma-

jor limitation, as a longer follow up is required to assess the pos-
sible mechanical complications in both groups. However, being
a single center study performed by the same surgeons makes
the procedure more consistent.

Conclusion

Adding percutaneous fixation to vertebroplasty significantly
decreased the incidence of mechanical complications and im-
proved the overall outcome scores. However, this came at an
expense of increased operative time, wound complication and
need for secondary procedures. Treatment should be individu-
alized based on patient characteristics.
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