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Study Design: Lumber disc arthroplasty is a technological advancement that has occurred in the last decade to treat lumbar degen-
erative disk diseases. 
Purpose: The aim of this retrospective study was to establish the impact and outcomes of managing patients with lumbar degenera-
tive disk disease who have been treated with lumbar total disc arthroplasty (TDA).
Overview of Literature: Several studies have shown promising results following this surgery.
Methods: We reviewed the files of 104 patients at the Department of Neurosurgery in Colmar (France) who had been operated on by 
lumbar spine arthroplasty (Prodisc) between April 2002 and October 2008.
Results: Among the 104 patients, 67 were female and 37 were male with an average age of 33.1 years. We followed the cases for 
a mean of 20 months. The most frequent level of discopathy was L4–L5 with 62 patients (59.6%) followed by L5-S1 level with 52 
patients (50%). Eighty-three patients suffered from low back pain, 21 of which were associated with radiculopathy. The status of 82 
patients improved after surgery according to the Oswestry Disability Index score, and 92 patients returned to work.
Conclusions: The results indicate that TDA is a good alternative treatment for lumbar spine disk disease, particularly for patients 
with disabling and chronic low back pain. This technique contributes to improve living conditions with correct patient selection for 
surgery.
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Introduction

The appropriate surgical technique to treat lumbar de-
generative diseases has been controversial, particularly 
that for chronic lumbago. Advances in the field of lumbar 
spine surgery have transformed the management of lum-
bar degenerative disk diseases. Among these techniques, 
total arthroplasty through an anterior or anterolateral 
approach has been widely used by spinal surgeons [1-
22]. The anterior approach allows complete access to the 
lumbar discs without incising paravertebral muscles and 

removing posterior structures. Therefore, this approach 
does not compromise biomechanical stability or func-
tionality of posterior lumbar facets. 

We present our experience with total disc arthroplasty 
for treating lumbar degenerative diseases and evaluate 
outcomes following this technique.

Materials and Methods

A total of 104 patients underwent total disc arthroplasty 
(Prodisc, Synthes Inc., West Chester, PA, USA) at the 
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Department of Neurosurgery of Colmar in France from 
April 2002 to October 2008. All patients were included in 
the study. We studied the files of these patients retrospec-
tively, and the clinical history, examinations, and radio-
logical findings were reviewed for each patient (Fig. 1). 
Surgery was performed in the following circumstances: 
lumbalgia caused by chronic and invalidating discopathy, 
and resistance to 6 months of medical treatment in an 
adult <60 years suffering symptomatic discopathy lumbar 
or lumbosacral discopathy without associated sciatica [1-
3,8,9,11-14,16,19]. Patients were evaluated during the 
preoperative period. The patients were examined clini-
cally at 6 and 12 weeks postoperatively and evaluated 
with a visual analogue scale (VAS) ranging from 0 (no 
pain) to 10 (worst pain imaginable) and with the Oswes-
try disability index (ODI), which ranges from 0–100. All 
patients underwent X-ray imaging of the lumbar spine on 
week 6 postoperatively. Among the patients, 21 had un-
dergone previous lumbar spine surgery using a posterior 
approach.

1. Surgical procedure

A transperitoneal approach was performed in 91 patients 
and an anterior paramedian retroperitoneal approach was 
used in 13 cases. Patients undergoing the transperitoneal 
approach were placed in the Trendelenburg position, and 
a transverse incision was made in the skin and perito-
neum after muscle-splitting. The intraperitoneal organs 
were retracted, the prevertebral neurovascular structures 
(hypogastric nerve plexus, vena cava, and aorta) were 
identified, and the posterior layer of the peritoneum was 
opened. After meticulous dissection, the anterior longi-
tudinal ligament and disk were incised, and a diskectomy 

was performed. The posterior longitudinal ligament was 
preserved if possible, and an artificial disc was placed in 
the intervertebral disc space. The incision for patients 
undergoing the anterior paramedian retroperitoneal ap-
proach was left paramedian oblique. The external oblique 
fascia and muscles were identified and opened, and the 
rectus muscle was retracted. The peritoneum was dissect-
ed and retracted medially. Then psoas muscle, left ureter, 
left iliac artery, and vein were identified and retracted, 
respectively. The remainder of the procedure was similar 
to that of the transperitoneal approach.

Results 

A total of 104 patients (67 females and 37 males; median 
age, 35.1 years; range, 20–58 years) were included (Fig. 2). 
Mean follow-up was 20 months (range, 3–38 months). 

Twenty-one patients had been operated on previously 
using a posterior approach for different reasons, including 
disk herniation, lumbar canal stenosis, and other causes. 
We did not intervene surgically if the level had been in-
strumented previously. Eighty-three patients (79.81%) 
suffered from pure lumbago without radiculopathy, and 
21 patients (20.19%) had associated radiculopathy.

All patients benefited from a magnetic resonance imag-
ing (MRI) scan of the lumbar spine conducted at the time 
of diagnosis. We were compelled to carry out a discogra-
phy in 22 patients because there were doubts about the 
symptomatic degenerated disc level.

More than one symptomatic degenerated disk level was 
detected in 17 cases; 13 patients with two levels and four 
patients with three levels. 

Clinical radiculopathy was discordant with symptom-
atic degenerated disk level in radiological findings of 

Fig. 1. Preoperative magnetic resonance image of the lumbar 
spine. Sagittal view reveals both a bulging disc and endplate 
Modic changes at L5–S1. Fig. 2. Age distribution of patients.
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nine patients. The most frequent symptomatic degener-
ated disk level was L4–L5 (62 cases; 59.62%), followed by 
the L5–S1 level (52 cases; 50 %). Higher levels were less 
frequent with seven cases (6.73%) at the L3–L4 level and 
four cases (3.85%) at the L2–L3 level (Figs. 3, 4).

Eighty-seven patients (83.65%) underwent surgery for 
one level, 13 (12.50%) for two levels, and four patients 
(3.85%) underwent operations for three levels.

MRI showed the following results: 43 patients had 
Modic sign 0, 43 patients had Modic sign I, 15 patients 
had Modic sign II, and three patients had Modic sign III.

All patients had preoperative computed tomography 
angiography to assess the vascular system of the region 
as well as anteroposterior (AP) and lateral lumbar spine 
radiographs and dynamic X-rays.

The average length of stay in the hospital was 3.5 days 

(range, 2–15 days). Patients were encouraged to ambulate 
on day 1 and were authorized to restart their activities at 
the first consultation.

The postoperative complications are summarized in 
Table 1.

All patients responded to the VAS and the ODI before, 
during the immediate preoperative period, and 6 and 12 
weeks after surgery. Table 2 summarizes the results of this 
evaluation. All patients improved after 6 weeks except 
one who lost 1 point on the VAS at 6 weeks but returned 
to the preoperative level at 12 weeks, and three patients 
did not improve on the VAS. All patients improved on 
the ODI at 6 and 12 weeks. Patients were followed up for 
a mean of 20 months clinically and radiologically every 3 
months

Discussion

Treatment for lumbalgia has been problematic for spine 
specialists, as the surgical treatment is controversial. 
According to Burke et al. [5], lumbar degenerative disc 
diseases lead to mechanical instability that stimulates no-
ciceptive intradiscal fibers. This source of pain is removed 
by replacing the symptomatic degenerated disk with an 
artificial disc. In addition, mobility, disc height, and seg-
mental stability are restored. The ProDisc was designed 
by Marnay in 1987 [3]. Thereafter, this technique spread 

Fig. 3. Intraoperative photograph of disk space.

Table 2. Clinical and preoperative assessment data of patients

Male Female PL AR MRI (n=104) DG LR CTA CO PLS

Patient no. 37 67 83 21 Mc 0:43 Mc I:43 Mc II:15 Mc III:3 22 104 104 12 21

PL, pure lumbalgia; AR, associated radiculopathy; MRI, magnetic resonance imaging; DG, discography; LR, lumbar radiograph; CTA, computed to-
mography angiography; CO, complication; PLS, previous lumbar surgery; Mc, Modic.

Table 1. Postoperative complications 

Complications No. of patients (%)

Retrograde ejaculation   2 (1.92)

Urethral injury   2 (1.92)

Wound dehiscence   1 (0.96)

Vaginal dryness   2 (1.92)

Retroperitoneal hematoma   1 (0.96)

Prosthesis dislocation   1 (0.96)

Abdominal wall hematoma   1 (0.96)

Total 10 (9.61)
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rapidly, and several clinical trials were conducted in the 
USA. Numerous studies with positive results support 
this technique. Our results demonstrated satisfactory 
outcomes with significant improvement on the VAS and 
ODI. All patients were consulted 6 and 12 weeks postop-
eratively, and AP and lateral lumbar spine radiographs 
were obtained. Among the 104 patients, 51 (49.03%) re-
turned to work within 6 weeks and 92 (88.46%) returned 
within 12 weeks. Forty-five patients had dynamic X-rays 
that confirmed persistence of the mobile section. Twenty-
three patients participated in strenuous and regular 
sports activity before surgery. Among them, 19 (82.6%) 
started complete sports and physical activities after 12 
weeks. Four patients were hospitalized in medical physi-
cal and rehabilitation centers. The minimum VAS pain 
score preoperatively was 5. Thirty-six (34.62%) patients 
had zero pain (VAS=0) 6 weeks postoperatively, and 68 
(66.35%) had VAS scores ≤6. Among the patients with 
radiculopathy, 17 became asymptomatic (Table 3). The 
clinical radiculopathy was discordant with the symptom-
atic degenerated disk level in the radiological findings of 
nine patients. One study [9] suggested that patients with 
radiculopathy without herniation may be suboptimal 
candidates for the procedure.

Studies have reported complication rates of 1%–40% 
for this procedure [1-3,8,9,11-19,22], whereas we had a 
relatively lower 9.61% of complications. This large differ-
ence can be explained by the use of various techniques 
and approaches and the level of experience of the sur-
geon. In our study, 91 patients (87.5%) were operated on 
using a transperitoneal approach and 13 cases (12.5%) 
by an anterior paramedian retroperitoneal approach. We 
have more experience with the transperitoneal approach 

than the retroperitoneal approach. We believe that the 
retroperitoneal approach does not provide the opportu-
nity for symmetry, as there is no straight axis of vision, 
and the iliac artery and iliac vein (at left because this 
approach is usually performed by the left side) must be 
retracted medially. We operated on four patients (3.86%) 
due to complications (Tables 1, 4). These complications 
included wound dehiscence, retroperitoneal hematoma, 
abdominal wall hematoma, and a prosthesis dislocation.

One of the most important complications in the litera-
ture is major vessel injury with an incidence of 1.9%–2.9% 
[5,6]. We had one retroperitoneal hematoma (0.96%). The 
incidence of retrograde ejaculation is 0%–4.1% in the lit-
erature. We had two cases (1.92%).

Our results following artificial total disc replacement 
were promising, particularly in comparison with posteri-
or fusion results. In the latter cases, patients suffered post-
operative back pain for various reasons. A meta-analysis 
of artificial total disc replacement vs. fusion for lumbar 
degenerative disc diseases performed by Yajun et al. [20] 
showed that total disc arthroplasty provides for slightly 
better functioning and back pain status and significantly 
greater patient satisfaction. The follow-up was 2 years in 
that meta-analysis. Another study performed in South 
Korea [8] with a 5-year follow up showed 88% satisfied 
or somewhat satisfied patients. Our study produced simi-
lar results with 86.54% satisfied and somewhat satisfied 
patients at 6 weeks and 87.5% satisfied at 12 weeks. Our 
average follow-up was 20 months (range, 3–38 months), 
which was relatively short but we noticed that the most 
important improvement occurs in the first 6 weeks and 
the evolution becomes slower and more discrete as time 
passes. According to the meta-analysis by Yajun et al. [20], 
ODI and VAS scores are typically lower than our results 
(on average 2 and 10, respectively). 

Conclusions 

We demonstrated satisfactory clinical and radiographic 

Table 4. Distribution of patient as number of sick disc

1 Level 2 Levels 3 Levels

Patients no. 87 13 4

Table 3. Preoperative and postoperative VAS and ODI

Preoperative Postoperative 6 wk Postoperative 12 wk

VAS ODI VAS ODI VAS ODI

7.02 (5–10) 79.2 (48–90) 2.17 (0–6) 35.6 (12–58) 1.25 (0–5) 24.1 (06–32)

VAS, visual analogue scale; ODI, Oswestry disability index.
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results. Total disc arthroplasty is a valid, simple and effec-
tive treatment for lumbar degenerative disk disease. 
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