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Abstract

Study Design: Retrospective analysis. Level of evidence III.

Objectives: To describe the results after a minimum 1-year follow-up in patients treated with percutaneous discoplasty (PD), a
minimally invasive technique to treat low back pain in elderly patients with advanced degenerative disc disease. The procedure
consists in improving stability by injecting bone cement in a severely degenerated pneumodisc. There are few reports in the
literature about this technique.

Methods: Fifty-four patients with advanced disc disease with/without degenerative scoliosis treated with PD with at least 1 year
follow-up were studied, variables included clinical (visual analogue scale [VAS] and Owestry Disability Index [ODI]) and radi-
ological parameters (lumbar lordosis and Cobb angle), as well as hospital length of stay and complications.

Results: At 1-year postoperation, significant pain reduction (VAS: preoperative 7.8 + 0.90; postoperative 4.4 + 2.18) and
improvement in the ODI (preoperative 62 + 7.12; postoperative 36.2 + 15.47) were observed with partial correction of
radiological parameters (5� mean increase in lumbar lordosis and decrease in Cobb angle). Mean surgical time was 38 minutes, and
the mean length of hospital stay was 1.2 days.

Conclusion: PD, currently not a very well-known technique, appears to be—at least in the short-term follow-up—an effective
treatment option in selected cases with low back pain due to advanced degenerative disc disease.
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Introduction

Chronic low back pain (LBP) secondary to degenerative con-

ditions is a common complaint among elderly patients.1 Surgi-

cal management is considered only when conservative

treatment is not effective and targeting the pain source is pos-

sible. In this scenario, the standard approach usually implies

performing a vertebral fusion, with or without reconstructive

procedures. Along with a population that is aging but wants to

stay active, surgical treatments have extended to elderly

patients, but they are associated with higher morbidity in this

age group,2-5 making them a challenging or even unviable

option. Although minimally invasive surgery is associated with

reduced risks and hospitalization time,6-9 it is not exempt from

complications inherent to fusion or instrumentation.10,11

Among elderly patients with severe mechanical LBP a

group of subjects with imaging and clinical findings
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suggestive of mechanical instability can be identified. Those

findings are: type 1 modic change, vacuum phenomenon

(mandatory), variation in intervertebral disc alignment

between standing and supine X-rays (accordion phenom-

enon), and LBP that increases with standing activity and is

relieved after resting or using a spinal orthosis. Percutaneous

discoplasty (PD) is a minimally invasive technique developed

by Varga et al12 as an alternative treatment to reduce pain and

disability in degenerative lumbar disk pathology, and it can be

considered as an option for this group of patients. The aim of

this study is to present, through a case series, the postopera-

tive results of 54 patients with advanced degenerative lumbar

conditions treated only with PD. Our hypothesis is that PD can

improve pain and functional outcomes with low rate of major

complications.

Materials and Methods

After approval from the institutional ethic review board (pro-

tocol number IRB 0003728), a prospective case-series analysis

was conducted. Between December 2015 and September 2017,

82 patients (205 levels) were treated with PD. Inclusion criteria

were the following:

� Patients older than 65 years

� History of mechanical low back pain reluctant to a min-

imum of 6 months of conservative treatment

� Tomographic evidence of vacuum phenomenon and

subchondral sclerosis at the affected level

� Variation in intervertebral disc alignment at the levels

involved between standing and supine radiographs in

both anteroposterior and lateral views (accordion

phenomenon).

Exclusion criteria were the following:

� Patients with less than 1 year of follow-up

� Discoplasty performed simultaneously with another pro-

cedure such as arthrodesis or decompression

� Patient with previous surgery at the same anatomical

region

LBP was evaluated with the visual analogue scale (VAS)

of pain preoperatively, at 1 week postoperatively, and at the

last clinical visit with a minimum of 1 year. Functional

results were measured with the Oswestry Disability Index

(ODI) score preoperatively and after at least 1 year (Fig-

ures 1 and 2).13

Radiographic measurements in pre- and postoperative stand-

ing whole body X-rays included the following parameters: C7

plumb line and sagittal vertical axis to assess sagittal and coronal

balance, lumbar lordosis, lumbar/thoracolumbar scoliosis, seg-

mental scoliotic Cobb angle, and segmental lordosis (Figure 3)

and pelvic parameters (sacral slope, pelvic incidence, pelvic tilt)

(Figure 4). Based on the diagnosis, 2 groups were created: the

scoliotic group with 37 cases of degenerative scoliosis, and a

nonscoliotic group with 15 cases of advanced degenerative disc

disease without scoliosis plus 2 cases of degenerative spondylo-

listhesis. Radiological and clinical parameters were reevaluated

at 1-year postoperatively.

In addition, we evaluated the operating room time for the pro-

cedure, hospital length of stay, and postoperative complications.

Operative Procedure

For a detailed description of the procedure see the technical

note previously described by the authors.14

Discoplasties were performed under general intravenous

anesthesia, with patients positioned in a frame with 2 rolls plus

an inflatable roll under the thigh region, this roll was insuf-

flated or deflated in order to increase or decrease lumbar lor-

dosis and disc space height. Under fluoroscopic vision and

neurophysiological monitoring, according to the technique pre-

viously described by Varga et al12 with modifications by the

Figure 1. Visual analogue scale (VAS) score, the mean + SD pre-
operative value (7.8 + 0.90), immediate and 1-year postoperative
values of 3.8 + 2.38 and 4.4 + 2.18, respectively (P < .0001). No
differences were observed in the scoliotic and nonscoliotic groups.

Figure 2. Preoperative (62 + 7.12) and 1-year postoperative (36.2
+ 15.47) Oswestry Disability Index scores with a mean improvement
of 42% (P < .0001). No differences were observed in the scoliotic and
nonscoliotic groups.
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authors,14 a Jamshidi cannulated needle was placed at each

compromised intervertebral disc. Polymethylmethacrylate

(PMMA) (Kyphon HV-R Bone Cement) was slowly injected

through the cannula with special attention to detect any sign of

cement leakage into the canal or the foraminal space. After the

procedure patients were encouraged to stand and walk as soon

as possible.

Statistical Analysis

A 2-tailed t test for paired samples with a confidence interval of

95% was employed to compare pre- and postoperative results

in the VAS scale and ODI, and for the analysis of the pre and

postoperative scoliotic Cobb angle and lumbar lordosis in sco-

liotic and nonscoliotic groups.

Figure 4. Preoperative and postoperative X-rays of a 78-year-old woman with degenerative scoliosis on whom L1-L2 and L3-S1 discoplasties
were performed. Improvement in lumbar lordosis and scoliosis curve is observed.

Figure 3. (A-D) Anteroposterior and lateral standing lumbar X-rays showing segmental changes in alignment at the L2-L3 affected level before
and after percutaneous discoplasty.

Camino Willhuber et al 731



P values �.05 were considered as statistically significant.

All statistical analysis was performed using IBM SPSS Statis-

tics software (v.22, IBM, Armonk, NY, USA).

Results

Out of the 82 patients treated, 15 had previous arthrodesis in the

same anatomical area, 6 cases had nonunion, 5 cases had less

than 1 year of follow-up, and 2 patients were lost during

follow-up. Fifty-four patients fulfilled the inclusion criteria:

11 males and 43 females with a mean age of 76 years (range

69-87 years). A total of 131 levels were treated, with an aver-

age of 2.5 levels per patient (range of 1-5 levels). PD was

performed in 5 patients at the T12-L1 level; 16 patients at

L1-L2; 29 patients at L2-L3; 26 patients at L3-L4; 32 patients

at L4-L5, and 23 patients at L5-S1.

The average operating room time was 38 minutes (range

18-52 minutes). The mean follow-up was 16.8 months + 3.3

(range 12-21 months).

Visual Analogue Scale and Oswestry Scores

Average preoperative LBP, VAS score was 7.8 + 0.90, imme-

diately and 1-year postoperation values were 3.8 + 2.38 and

4.4 + 2.18, respectively, with a final mean improvement of 3.4

points (P < .0001, 95% CI, 2.87-4.06) (Figure 1).

ODI score improved significantly from 62 + 7.12 preopera-

tive to 36.2 + 15.47 at 1-year postoperation (P < .0001, 95%
CI, 21.32-29.71) (Figure 2). No significant differences were

found between the scoliotic and nonscoliotic groups when

comparing VAS or ODI (P > .05).

Radiological Parameters

Table 1 shows the average pre- and postoperative radiological

parameters. An increase in lumbar lordosis of 5.1� was observed

and a 5� improvement of the scoliosis at 1 year follow-up was

observed. In the scoliotic group, significant differences were

observed in the preoperative and postoperative scoliotic Cobb

angle (P ¼ .0006; 95% CI, 2.65-8.86). Lumbar lordosis

improvement was also significant (P ¼ .0001). On the other

hand, the nonscoliotic group showed no significant differences

in terms of preoperative and 1 year postoperative Cobb angle (P

¼ .1006) and lumbar lordosis (P ¼ .0854). Table 2 shows seg-

mental angulation in anteroposterior and lateral X-rays in all

treated levels. Segmental angulation analyzed per level showed

no significant differences between preoperative and 1-year post-

operative (P > .05)

Hospital Length of Stay and Complication Rate

Most patients (81%) were discharged during the first 24 hours,

8 patients (15%) were discharged at the second day, and 2

patients (4%) at the third day.

Four cases required foraminal decompression due to radicu-

lar symptoms within 90 days (7.4%), within these cases; 2 had

cement leakage to the foramen, 1 case experienced a disc extru-

sion, and 1 case had LBP relief but persistent sciatic pain that

required foraminal decompression.

One patient presented a deep infection and 1 patient pre-

sented a vertebral fracture adjacent to the discoplasty that

required a vertebroplasty. There were no cases of clinical com-

plications such as pneumonia, urinary infection, venous throm-

bosis, and so on.

Table 1. Preoperative and Postoperative Radiological Parameters.

Overall Scoliotic Group Nonscoliotic Group

Parameters Preoperative Postoperative Preoperative Postoperative Preoperative Postoperative

Lumbar lordosis, deg 39.09 (3-83) 44.2 (19-77) 34.8 (3-71) 41.2 (19-70) 48.2 (21-83) 50.8 (27-77)
Cobb angle, deg 24.1 (0-92) 19.5 (0-102) 29.7 (0-92) 24 (0-102) 12 (0-44) 9.7 (0-52)
Pelvic incidence, deg 54.2 (26-89) — 53.8 (26-89) — 55.6 (44-79) —
Sacral slope, deg 28.3 (6-52) 29.3 (9-49) 27 (10-52) 28.3 (9-49) 31.1 (6-46) 31.4 (10-43)
C7 plumb line (mean sagittal balance), mm 53 43 62.1 50.3 37.7 29.5
Sagittal vertical axis (mean coronal balance), mm 18.2 16.4 21 19 10.8 10.5

Table 2. Segmental Preoperative and Postoperative Anteroposterior and Sagittal Angulation According to Level of Discoplasty.

Level Number
Mean Preoperative

Cobb Angle
Mean Postoperative

Cobb Angle P
Mean Preoperative

Lordosis
Mean Postoperative

Lordosis P

T12-L1 5 2.2 (0-5) 0.9 (0-3) .6 0.3 (0-3) 1.1 (0-2) .30
L1-L2 16 2.1 (0-5) 2.1 (0-3) .82 2.7 (0-4) 2.8 (1-4) .13
L2-L3 29 9.2 (0-12) 7.1 (0-11) .52 4.1 (1-6) 4.3 (2-6) .26
L3-L4 26 8.2 (1-17) 6.3 (1-8) .30 7.2 (1-10) 7.9 (3-15) .20
L4-L5 32 3.3 (0-6) 2.5 (0-6) .26 10.3 (5-19) 12.3 (6-19) .1
L5-S1 23 0.5 (0-2) 0.4 (0-2) .90 15.2 (5-23) 17.8 (11-25) .09

732 Global Spine Journal 10(6)



Case Presentation

A 78-year-old woman with a history of chronic LBP, unrespon-

sive to conservative treatment was referred to our outpatient

clinic. Pain was rated 7/10 in standing position and improved to

3/10 with resting in horizontal position.

A 25� lumbar degenerative scoliosis was observed in plain

radiography. A computed tomography scan showed multiple

level degeneration with vacuum phenomenon and subchondral

sclerosis. Scoliosis curve variation between standing X-ray

(25�) and horizontal computed tomography scan (11�), defined

as accordion phenomenon, was identified.

PD was performed at L1-L2, L3-L4, L4-L5, and L5-S1

levels. Postoperative X-ray showed partial improvement of

LL and scoliosis curve (Figure 4). The patient was discharged

at 24 hours postop with significant pain relief (VAS score: 2/10

in standing position).

Discussion

The higher prevalence of patients with degenerative spinal

conditions who wish to maintain their functional status has led

surgeons to look for strategies to improve the quality of life in

this population.15

LBP as a result of advanced degenerative changes in the

intervertebral disc and/or facet joint is a common complaint

among elderly patients. In this scenario, one of the most diffi-

cult challenges is to identify the pain source, particularly when

multiple levels are involved.

The option of a selective fusion to treat the most compro-

mised levels is a well-established alternative even when a defor-

mity is present. These procedures can sometimes be performed

through minimally invasive techniques; however, they still deal

with complications related to fusion and instrumentation.10,11

When a limited procedure is the defined strategy and we

find axial instability due to severe degenerative disk disease

with vacuum phenomenon and subchondral sclerosis, we con-

sider PD as an option, especially in elderly patients in whom

surgical risk is high.

Varga et al12 first described this procedure in 2014 for the

treatment of degenerative disc disease. In their series, 47 con-

secutive patients with back and/or leg pain due to vertical

instability (vacuum phenomenon and dynamic stenosis)

showed significant pain reduction after a minimum 6-month

follow-up.12 In our series, we found similar results with signif-

icant improvement in low back pain and ODI scores.

This procedure is based on the concept of disc space stabi-

lization and partially disc height restoration by injecting the

necessary amount of cement to fill the empty disc when the

patient is in a lordotic prone position.

Similar to what Varga et al12 described, a minimal correc-

tion in the scoliotic curve or lordosis improvement has been

observed in our study; however, the main goal of this procedure

is to decrease pain by stabilizing the treated levels, being those

small radiological corrections a secondary outcome. In our

study, we observed a mean of 5� of lumbar lordosis

improvement and 5� of scoliotic curve reduction. Recently,

Kiss et al16 reported improvement in lumbar alignment and

foraminal decompression in 28 cases treated with PD after 6-

month follow-up, similar results were found in our study, espe-

cially in the scoliotic group. However, the long-term effect of

discoplasty in spinopelvic balance is not well established and is

beyond the objective of our study.

Unlike the study by Varga et al,12 leg pain was not consid-

ered as a primary outcome in the present study, mainly because

patients with leg pain as predominant symptom were treated

with decompression associated with another procedure such as

arthrodesis or even discoplasty, and hence were excluded from

this study.

This technique is also presented as an alternative option in

patients in whom open surgical procedures are associated with

a higher complication rate or even contraindicated due to

increased morbidity. Surgical treatment in elderly patients with

spinal deformity has been associated with a higher rate of

complications, such as postoperative infection, non-union,

pneumonia, thrombosis or urinary tract infection.15,17 Soro-

ceanu et al,18 in 448 patients with adult spinal deformity,

observed a complication rate of 26%. Glassman et al19 reported

a rate of 24.9% of both medical and surgical complications in

patients with adult scoliosis (108 of 434 patients). Carreon

et al20 found a complication rate of 79.6% in patients older

than 65 years who underwent posterior decompression and

fusion, 21.4% had major complications and 50% had 2 or more

complications, which were related to advanced age, blood loss,

operative time, and the number of levels fused.3 Minimally

invasive surgery has been developed to reduce blood loss,

operative time, and complications, but is usually associated

to a higher cost and is not free from complications.21

In our series, we had no cases of clinical complications

such as pneumonia, urinary infection, or deep vein thrombo-

sis. This could be related to the short surgical time and hos-

pital stay; however, 4 cases required decompression surgery

within 90 days due to persistence of the symptoms or, less

frequently, new radicular symptoms (7.4%). Two of these 4

cases required decompression due to the presence of cement

leakage, regarding this complication, we have found

increased rate of cement leakage in cases with previous annu-

lus rupture or defect secondary to an extrusion or disc surgery.

Despite the fact that we did not include cases with previous

surgery in the same anatomical region in this study, annulus

rupture should be always considered because it could increase

the risk of cement leakage.

This study has some limitations. First, the relatively short

follow-up with a minimum of 1 year and an average of 16.8

months; in addition, the study population included 2 main

different scenarios: degenerative scoliosis and degenerative

disc disease without scoliosis, probably spinal balance plays

a role in postoperative results. However, to our knowledge,

few reports have been published regarding this technique,

indications, and outcomes. Long-term studies are required

to establish the true benefits and limitations of this procedure.
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Conclusion

Percutaneous discoplasty resulted in a significant pain reduc-

tion at 1-year follow-up, with slight improvement of radiolo-

gical parameters. This procedure could be an alternative option

for the treatment of chronic LBP in elderly patients with

advanced degenerative disc disease in whom conventional sur-

gical treatments are associated with higher complication rates

and surgical risks. Long-term follow-up studies are required to

establish the real benefit of this procedure in terms of clinical

improvement and radiological parameters.
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