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Abstract. The current study aimed to compare the outcomes
of decompression and interlaminar stabilisation with those
of decompression and fusion for the treatment of lumbar
degenerative disease (LDD) at a minimum 8‑year follow‑up.
The current study also aimed to analyse the risk factors of
radiographic adjacent segment degeneration (ASD). A total
of 82 consecutive patients with LDD who underwent surgery
between June 2007 and February 2011 were retrospectively
reviewed. Of these patients, 39 underwent decompression and
Coflex interspinous stabilisation (Coflex group) and 43 under‑
went decompression and posterior lumbar interbody
fusion (PLIF) (PLIF group). All patients had a minimum
of 8‑years of follow‑up data. Radiographic and clinical
outcomes were compared between the groups, and the risk
factors of developing radiographic ASD were also evaluated.
The Oswestry disability index and visual analogue scale leg
and back pain scores of both groups significantly improved
compared with the baseline (all P<0.05), and no difference
were indicated between the two groups at each follow‑up time
point (P>0.05). The Coflex group exhibited preserved mobility
(P<0.001), which was associated with a decreased amount of
blood loss (P<0.001), shorter duration of surgery (P=0.001),
shorter duration of hospital stay and a lower incidence of ASD
(12.8 vs. 32.56%; P= 0.040) compared with the fusion group.
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The current study indicated that coflex and fusion technolo‑
gies are safe and effective for the treatment of LDD, based on
long‑term follow‑up data. However, Coflex interspinous stabi‑
lisation was revealed to reduce ASD incidence. Under strict
indications, Coflex interspinous stabilisation is an effective
and safe treatment method.
Introduction
Lumbar degenerative disease (LDD) is a common disease
in adults, often causing lower back pain and leg pain that
frequently requires surgery (1). Decompression with or without
spinal fusion has been thought to be the ‘gold standard’ for
the treatment of LDD (2‑4). To prevent the instability caused
by wide decompression, instrumented spinal fusion is recom‑
mended (5‑7). However, rigid fixation and fusion pose inherent
problems, including greater invasiveness, longer surgical time
and higher blood loss, and may cause adjacent segment degen‑
eration (ASD) (8‑11).
To address the limitations and disadvantages associated
with fusion, novel techniques and implants with motion pres‑
ervation, such as an interlaminar device, have been designed
to provide segmental stability following decompression (12).
A Coflex interlaminar device (Paradigm Spine) was designed
to overcome the adverse effects of fusion (13). This device
focuses on decelerating the degenerative process through
dynamic stabilisation of the lumbar spine to provide adequate
stability for restoring normal segmental kinematics, which
allows for more physiological load transmission (14,15). A
number of previous studies have suggested that Coflex inter‑
spinous stabilisation is safe and efficacious (16,17).
However, the majority of previous studies have only inves‑
tigated the short‑term results of Coflex with decompressive
surgery. Whether Coflex interspinous stabilisation reduces the
incidence of ASD compared with fusion requires further study
with long‑term follow‑up data. Therefore, the purpose of the
current retrospective study was to compare the radiographic
and clinical outcomes between patients who underwent Coflex
interspinous stabilisation and those who underwent decom‑
pression and fusion (PLIF) for single‑level LDD and had a
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minimum follow‑up time of 8 years. This was performed in
order to investigate whether Coflex interspinous stabilisation
affects the incidence of ASD, and to determine the risk factors
for ASD in each group.
Materials and methods
Study design. The current study is a retrospective, comparative,
single‑institute study of two surgical procedures for the treat‑
ment of LDD with instability. The present study was approved
by the Medical Research Ethics Committee of the Guangdong
Provincial People's Hospital. The patients were well informed
of the details of the study and signed an informed consent.
Patient selection. Between June 2007 and February 2011, a total
of 82 patients (51 males, 31 females; mean age, 59.70±5.97 years)
with LDD treated with decompression and Coflex interspinous
stabilisation (Coflex group; 39 patients; 23 males, 16 females;
mean age, 58.79±6.46 years) or decompression and PLIF
(PLIF group; 43 patients; 28 males, 15 females; mean age,
60.51±5.43 years) in Guangdong Provincial People's Hospital
were retrospectively reviewed. The inclusion criteria were as
follows: Aged 40‑70 years and follow‑up duration of at least
8 years; patients who complained of significant low back pain;
radiating leg pain with or without neurogenic claudication;
radiographic confirmation of no segmental instability at the
adjacent segments; stable degenerative spondylolisthesis up
to Meyerding grade II (18), lumbar spinal stenosis or lumbar
disc herniation, or both. The exclusion criteria were as follows:
History of lumbar spine surgery; damage of the vertebral body
in the affected segment (for example, osteoporotic compression
fracture or tumours), degenerative lumbar scoliosis (>25˚),
body mass index (BMI) >40 kg/m2, cauda equina syndrome,
spinal infection or two or more segments requiring treatment.
Operative technique. All procedures were performed under
general anaesthesia, and patients were placed in the prone
position. The surgical segment was located using radiography.
In the Coflex group, a median incision ~4‑6 cm long was
performed. Paraspinal muscles were separated subperioste‑
ally, keeping the supraspinous ligament intact and exposing
the bilateral facet joints to perform bilateral partial laminec‑
tomy. Undercutting facetectomy was performed carefully until
freely movable nerve roots were identified. Microdiscectomy
was performed if disk herniation was present. The supraspi‑
nous ligament was cut with a knife over the lower spinous
process and reflected upwards, thereby separating it from both
spinous processes, and the intervening interspinous ligament
was excised to insert an optimal size of the Coflex spacer.
The wings were subsequently tightened with a clamp, and the
supraspinous ligament was re‑sutured.
In the PLIF group, an 8‑10 cm median incision was
performed to expose the spinous process and both laminae.
The ligamentum flavum and interspinous ligaments were
subsequently removed, and the spinous process and laminae
were resected to expose the entire nerve root and interverte‑
bral space. Adequate decompression was performed, and an
appropriately sized polyetheretherketone cage filled with an
autograft bone was implanted into the intervertebral space and
fixed with a pedicle screw system.

Clinical evaluation. The Oswestry disability index (ODI),
100 mm visual analogue scale (VAS)‑back pain and VAS‑leg
pain (6) were compared to assess the clinical outcomes
preoperatively, at 1, 2 and 5 years, and at the final follow‑up
at ≥8 years. The ODI recovery rate represented the degree of
normal functioning after surgery and was calculated as follows:
(postoperative ODI score‑preoperative ODI score)/preopera‑
tive ODI score x100%. The degree of recovery was as follows:
Excellent, <50% improvement; good, improvement between
25 and 50% in ODI; fair, change of ‑25 to +25% in ODI; poor,
decrease of >25% in ODI. A decrease of >20 mm in VAS
was considered a significant improvement. For each patient,
, the operative time, amount of blood loss and post‑treatment
complications were also compared.
Radiological evaluation. The range of motion (ROM), posterior
disk height (PDH), and foraminal height (FH) of the operated
segment and the upper and lower adjacent segments were
measured prior to surgery, at 1, 3 and 5 years after surgery, and at
the final follow‑up at ≥8 years (Fig. 1). As all patients underwent
MRI as a routine examination preoperatively and at follow‑up
visits, the progression of disk degeneration was evaluated by the
Pfirrmann classification (18). The following radiologic changes
indicated ASD: Disk height reduced to ≥50%, vertebral slip
increased to ≥3 mm on neural lateral radiograph, and angulation
of flexion versus extension >10˚ (19). A total of two experienced
surgeons team evaluated the radiographs, and were also involved
in the treatments of the patients. The examination was repeated
twice to avoid intra‑observer variations.
Statistical analysis. Unpaired t‑test and χ2 or Fisher's exact
test were used to compare all clinical and radiographic data.
Differences in incidence rates of ASD and complications
among the groups were evaluated using a χ2 test. Multivariable
correlation analysis was used to analyse the risk factors for
developing radiographic ASD. All data are presented as
means ± standard deviation. SPSS version 21.0 (IBM Corp.)
was used for all statistical analyses. P<0.05 was considered to
indicate a statistically significant difference.
Results
Demographic and baseline clinical characteristics. The Coflex
group was composed 39 patients of 23 men and 16 women, with
a mean age of 58.79±6.46 years. The follow‑up duration was
104.24±7.23 months. The PLIF group was composed 43 patients
of 28 men and 15 women, with a mean age of 60.51±5.43 years.
The follow‑up duration was 104.16±7.20 months. No significant
difference was identified in age, sex, BMI, follow‑up time,
preoperative foraminal height, operated segment ROM, dura‑
tion of symptom, PDH, Pfirrmann grade of disk degeneration,
VAS scores for leg and back pain or ODI scores between the
two groups (all P>0.05; Table I). The mean duration of surgery,
amount of blood loss, and duration of hospital stay were signifi‑
cantly decreased in the Coflex group than in the fusion group
(all P<0.05; Table I).
Clinical outcomes. The ODI scores and VAS scores for back and
leg pain markedly improved compared with the baseline scores
in both groups at each follow‑up time point (Fig. 2F‑H). However,
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Table I. Demographic data.
Variable

Coflex group (n=39)

PLIF group (n=43)

Age (years)
58.79±6.46
60.51±5.43
Sex (male/female)			
Male
23
28
Female
16
15
Duration of symptom (months)
9.85±2.92
10.40±3.37
BMI (kg/m2)
23.42±0.84
23.58±0.92
Follow-up time (months)
104.24±7.23
104.16±7.20
Preoperative posterior disc height (mm)
6.53±1.05
7.01±1.12
Preoperative foraminal height
19.67±2.62
19.74±2.37
Preoperative operated segment ROM (˚)
6.81±2.79
7.21±2.76
Preoperative Pfirrmann grade			
II
10
14
III
29
29
Preoperative VAS leg pain score (mm)
65.38±14.48
67.21±14.36
Preoperative VAS back pain score (mm)
70.00±12.14
67.91±13.72
Preoperative ODI score
61.59±9.81
62.86±10.23
Operative time (min)
54.59±9.93
100.49±24.17
Blood loss (ml)
81.67±18.58
188.37±45.05
Duration of hospital stay (days)
5.56±1.33
7.95±1.02

P-value
0.161
0.567
0.175
0.349
0.676
0.387
0.255
0.516
0.492
0.833
0.089
0.754
0.001
<0.001
0.026

All data are presented as means ± standard deviation. t-test and χ2/Fisher's exact test were used to compare all clinical and radiographic data.
BMI, body mass index; ROM, range of motion; VAS, visual analogue scale; ODI, Oswestry disability index.

Figure 1. Radiological indices are presented at lateral views. a, Posterior disc
height. b, Foraminal height. α, intervertebral angle (range of motion = exten‑
sion α ‑ flexion α); d, line of inferior margin of upper vertebrae; f, line of
superior margin of lower vertebral.

no significant difference was indicated in the scores between
the two groups at each follow‑up time point (Fig. 2F‑H). It was
demonstrated that ODI scores at 3 and 5 years postoperatively

and at the final follow‑up were markedly lower than the ODI
score at 1 year postoperatively in the Coflex group, whereas no
significant changes were noted at 3 and 5 years postoperatively
and at the final follow‑up in the Coflex group (Fig. 2F). In the
PLIF group, the ODI scores at 3 and 5 years postoperatively
and at the final follow‑up were significantly lower than the ODI
score at 1 year postoperatively , whereas no marked changes
were noted between 3 and 5 years postoperatively and at the final
follow‑up (Fig. 2F). At 3 and 5 years postoperatively and at the
final follow‑up, the VAS scores for back and leg pain decreased
significantly compared with those at 1 year in the Coflex group
(Fig. 2G and H), whereas no significant changes at 3 and 5 years
postoperatively and at the final follow‑up was observed in the
Coflex group (Fig. 2G and H). In the PLIF group, the VAS
scores for back and leg pain at 3 and 5 years postoperatively and
at the final follow‑up decreased markedly compared with those
at 1 year postoperatively (Fig. 2G and H), whereas no signifi‑
cant changes at 3 and 5 years postoperatively and at the final
follow‑up were observed (Fig. 2G and H). The recovery ratio
in ODI score and improvement in VAS scores for leg and back
pain exhibited good results in both groups at the final follow‑up,
and no differences were indicated in the scores at baseline and
in the last follow‑up between the two groups (Table II).
Radiographic outcomes. The FH at baseline and at the final
follow‑up were not markedly different between the two groups
(Table II; Fig. 2A), and no marked difference was identified
between the scores at baseline and at the final follow‑up (Fig. 2A).
At baseline, no marked difference was demonstrated in the PDH
between the two groups (Fig. 2B). In both two groups, the PDH at
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Table II. Clinical and radiographic outcomes at the final follow-up.
Variable

Coflex group (n=39)

PLIF group (n=43)

ODI recovery ratio (%)			
>50
35 (89.74)
37 (86.05)
25-50
4 (10.26)
6 (13.95)
-25-25
0
0
<-25
0
0
ODI score
18.44±7.05
19.30±6.40
VAS score of leg pain (%)
>20 mm decrease
37 (94.87)
40 (93.02)
≤20 mm decrease
2 (5.13)
3 (6.98)
VAS score of leg pain
18.97±7.54
20.93±7.81
VAS score of back pain (%)			
>20 mm decrease
37 (94.87)
38 (88.37)
≤20 mm decrease
2 (5.13)
5 (11.63)
VAS score of back pain
18.79±7.18
20.70±7.99
Posterior disk height (mm)
6.75±1.22
7.51±1.35
Foraminal height (mm)
18.25±1.49
19.79±1.91
ROM (˚)
Operated segment
5.01±2.15
0.42±0.26
Upper adjacent segment
7.60±2.24
8.63±2.11
>10˚ (%)
1 (2.56)
7 (16.28)
Lower adjacent segment
7.28±2.05
8.03±2.82
>10˚ (%)
0
2 (4.65)

P-value
0.797

0.674

0.729
0.512
0.336
0.301
0.060
<0.001
0.035
0.037
0.176
0.495

All data are presented as means ± standard deviation. t-test and χ2/Fisher's exact test were used to compare all clinical and radiographic data.
ODI, Oswestry disability index; ROM, range of motion; VAS, visual analogue scale.

the final follow‑up had no difference than that at baseline (Fig. 2B).
Additionally, no marked difference was observed in the PDH
between the two groups at the final follow‑up (Table II; Fig. 2B).
No marked difference was indicated in the ROM of the
operated segment at baseline between the two groups (P=0.516;
Table I; Fig. 2); however, the ROM decreased compared with
the baseline after surgery in both groups (Fig. 2C). Moreover,
the ROM of the operated segment in the Coflex group was
markedly higher compared with the PLIF group at the final
follow‑up (Fig. 2C; Table II). At baseline, no marked differ‑
ence was found in the ROM of the upper adjacent segment in
both groups (Fig. 2D). The ROM of the upper adjacent segment
markedly increased from baseline to the final follow‑up in
both groups (Fig. 2D). However, the ROM of the upper adja‑
cent segment was markedly higher in the PLIF group than
in the Coflex group at the final follow‑up (Fig. 2D; Table II).
The ROM of the lower adjacent segment also demonstrated
no marked difference at baseline in both groups (Fig. 2E).
However, in the PLIF group, values markedly increased from
baseline to the final follow‑up (Fig. 2E), whereas no marked
changes was noted in the Coflex group (Fig. 2E). At the final
follow‑up, no marked difference in ROM of the lower adjacent
segment was indicated between the two groups (Fig. 2E).
Complications. In the PLIF group, post‑op, one patient had
a transient neurological deficit, one patient had a hematoma,

and two patients had dural tears. On the contrary, in the
Coflex group, one patient had a transient neurological deficit
and three patients had anterior thigh pain. However, none
of the perioperative complications in either group were
persistent. As for long‑term complications, in the PLIF
group, 14 patients were diagnosed with ASD. Of these
patients, four were severely symptomatic and underwent a
subsequent operation. In the Coflex group, five patients were
diagnosed with ASD, while three of these patients were
severely symptomatic and underwent re‑surgery. A total of
two patients underwent recurrence disc herniation of the
operation segment in the Coflex group. At the last follow‑up,
six patients in the Coflex group developed bone resorption
of the spinous processes and looseness of internal fixation.
All of them had undergone PLIF reoperation. No significant
difference in complication and resorption rates were indi‑
cated between the two groups (Table III).
Risk factor analysis of ASD. A total of 5 patients (12.82%) in
the Coflex group and 14 patients (32.56 %) in the PLIF group
exhibited ASD at the final follow‑up (P= 0.040; Table IV).
More upper adjacent segment (15/19) deteriorations than
lower adjacent segment (4/19) deteriorations were observed
in these patients. The proportion of patients who underwent
reoperation for ASD was not significantly different between
the groups (P= 0.794; Table IV). The Pfirrmann grades of
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Figure 2. Clinical outcomes and radiologic outcomes. All data are presented as the means ± standard deviation. A t‑test was used to compare all clinical and
radiographic data. (A) Foraminal height. (B) Posterior disc height. (C) ROM of the operated segment. (D) ROM of the upper adjacent segment. (E) ROM of
the lower adjacent segment. (F) ODI score. (G) VAS back pain score. (H) VAS leg pain score. ROM, range of motion. ODI, Oswestry disability index; VAS,
visual analogue scale; FU, follow‑up.

both upper and lower adjacent segments were significantly
different between the two groups (P<0.001 and P=0.020,
respectively; Table IV). The results of the logistic regression
analysis demonstrated that the surgical method and ROM

were significant risk factors of ASD (P= 0.031 and P= 0.021,
respectively; Table V). Fig. 3 presents a patient who under‑
went Coflex interspinous stabilisation had ASD in the lower
adjacent segment.
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Table III. Complication and resorption rates in the Coflex and PLIF groups.
Complication
Current (%)
Long-term (%)
Reoperation (%)

Coflex group (n =39)

PLIF group (n =43)

4 (10.26)
13 (33.33)
9 (23.08)

4 (9.30)
14 (32.56)
4 (9.30)

P-value
0.999
0.818
0.130

All data are presented as means ± standard deviation. χ2/Fisher's exact test were used to compare all clinical data.

Table IV. Patients with ASD and Pfirrmann grade in the Coflex and PLIF groups at the final follow-up.
Variable

Coflex group (n=39)

PLIF group (n=43)

Number of ASD (%)
5 (12.82)
14 (32.56)
Upper adjacent segment
4
11
Lower adjacent segment
1
3
Disc height reduced ≥50%
3
6
Vertebral slip ≥4 mm
2
4
ROM >10˚
1
9
Reoperation for ASD (%)
3 (7.69)
4 (9.30)
Upper adjacent segment Pfirrmann grade			
≤III
23
9
≥IV
16
34
Lower adjacent segment Pfirrmann grade			
≤III
32
28
≥IV
7
15

P-value
0.040

0.794
<0.001
0.020

All data are presented as means ± standard deviation. t-test and χ2/Fisher's exact test were used to compare all clinical and radiographic data.
ASD, adjacent segment degeneration; ROM, range of motion.

Discussion
In the current study, the clinical outcomes between Coflex inter‑
spinous stabilisation and fusion surgery alone were compared.
The results demonstrated that Coflex interspinous stabilisation
was able to reduce the incidence of ASD. The occurrence rate
of ASD in the Coflex group (12.82%) was significantly lower
compared with the fusion group (32.56%), and the Pfirrmann
grade of both the upper and lower adjacent segments in the
Coflex group was significantly lower than that in the fusion
group at the final follow‑up. Moreover, the results of the logistic
regression analysis revealed that the surgical method and periop‑
erative ROM were significant risk factors of ASD. These results
revealed that Coflex interspinous stabilisation is more advanta‑
geous in decreasing the incidence of ASD than fusion surgery.
The PLIF is often considered to be the ‘gold standard’
treatment for LDD with instability following failure of conser‑
vative treatment (2). However, increased trauma, increased
amount of blood loss and a high incidence of ASD after fusion
surgery are receiving increased attention (20,21). To reduce
the incidence of serious complications that are associated with
spinal fusion, motion‑preserving devices, such as dynamic
interspinous spacer devices, were developed (10,22).
In the 1990s, Jacques Samani first invented the interspinous
U‑shaped fixture and demonstrated good results during clinical

application (15). Furthermore, in 2005, Paradigm Spine improved
the dynamic stabilisation device and named it Coflex, which can
provide stability for the operated segment for unloading the facet
joint and for maintaining the direct decompression effect (23).
A level I study that was approved by the Food and Drug
Administration directly assessed the outcome of Coflex inter‑
spinous stabilisation and demonstrated that Coflex interspinous
stabilisation is an effective and sustainable treatment option for
LDD and is not an inevitable precursor to fusion (16). A biome‑
chanical study conducted by Kong et al (17) revealed that Coflex
interspinous stabilisation with fusion could stabilise the transi‑
tion segment and restrict flexion and extension of that segment.
A study performed by Richter et al (24) involving a large sample
of nearly 14,000 patients who underwent Coflex interspinous
stabilisation demonstrated that the Coflex interlaminar device
is a safe and viable option in the selection of instrumentation
for spinal stabilisation. However, few convincing long‑term
follow‑up clinical studies have compared the effectiveness and
safety between Coflex interspinous stabilisation and fusion only
in the treatment of LDD.
The results of the current study revealed that Coflex is able to
provide comparable clinical outcomes to PLIF in the treatment of
LDD with instability. All patients achieved significant improve‑
ment in ODI and VAS scores for leg and back pain compared with
the baseline. Furthermore, Coflex interspinous stabilisation has
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Figure 3. (A) Preoperative X‑ray. (B‑C) Preoperative MRI indicates LDD at L4‑5 (red arrow). (D‑E) One year postoperatively. (F) MRI indicates ASD in lower
adjacent segment at the final follow‑up. ASD, adjacent segment degeneration; LDD, lumbar degenerative disease.

Table V. Risk factors for developing radiographic ASD.
Variable

No ASD
(n=63)

ASD
(n=19)

P-value

Surgical method			
0.031
Coflex
34
5
Fusion
29
14
Age (years)			
0.929
<55
12
3
≥55
51
16
Sex			
0.302
Male
39
12
Female
24
7
BMI (kg/m2)			0.807
≥25
57
18
<25
6
1
Perioperative ROM (˚)			
0.021
≤10˚
61
16
>10˚
2
3
Perioperative Pfirrmann grade			
0.442
II
22
2
III
41
17
Multivariable correlation analysis was used to analyse the risk factors
for developing radiographic ASD. ASD, adjacent segment degenera‑
tion; BMI, body mass index; ROM, range of motion.

been indicated to present a number advantages over PLIF, such
as shorter operative time, decreased amount of blood loss and
shorter duration of hospital stay, due to the minimally invasive
nature of Coflex implantation. Furthermore, Coflex interspinous
stabilisation requires less laminar resection and does not necessi‑
tate interbody fusion. The exposure of the transverse process and
facet joints to reduce damage to the paraspinal muscles was not
necessary during Coflex implantation. These results are similar
to those of a previous study (19). A randomised controlled trial
demonstrated that Coflex interspinous stabilisation can provide
comparable clinical outcomes with lumbar fusion surgery in the
treatment of LDD after a 5‑year follow‑up (21). Furthermore, a
previous study has also demonstrated the advantages in terms
of perioperative outcomes, such as shorter length of hospital
stay, decreased amount of blood loss and shorter operative time,
over fusion (10). In a retrospective study by Yuan et al (21), no
significant difference was indicated between VAS and ODI
improvements during a minimum 5‑year follow‑up between
the Coflex and PLIF groups. Errico et al (25) also conducted
a retrospective study of 127 patients and revealed that Coflex
implantation markedly relieved back and leg pain for at least
5 years. In the current study, similar results were observed,
indicating that patients who underwent Coflex interspinous
stabilisation achieved significantly improved clinical outcomes
after a minimum 8‑year follow‑up, which were comparable with
those with PLIF. These findings indicated that both groups had
similar and satisfactory clinical outcomes.
The results of the present study demonstrated that the FH
at baseline and at the final follow‑up was not significantly
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different between the two groups. The PDH in both groups was
maintained and with no significant difference compared with
the baseline at the final follow‑up. A previous study revealed
that Coflex interspinous stabilisation significantly increased
the FH and PDH at the implanted segment in the immediate
postoperative period or at the 1‑year follow‑up (21). However, in
the current study, the FH and PDH were decreased and close to
the baseline value at the final follow‑up. The results suggested
that the FH and PDH were well preserved after a minimum
8‑year follow‑up in the Coflex group, which were comparable
with the findings in the PLIF group. Reduction of ROM at the
implanted segment has been frequently reported in previous
studies (20,21,26). Davis et al (26) demonstrated that the ROM
at the implanted segment decreased significantly at 24 months
postoperatively. Yuan et al (21) demonstrated that the ROM at
the adjacent segments in the Coflex group had no significant
changes, whereas the ROM at the superior adjacent segment
in the PLIF group was significantly increased. Furthermore,
the ROM of the implanted segment in the Coflex group was
significantly improved compared with the PLIF group at the
final follow‑up. The results of the aforementioned study were
similar to the results of the current study, demonstrated that
ROM decreased significantly at the implanted segment in both
groups, whereas greater preservation of motion was observed in
the Coflex group. However, the present study indicated that the
ROM in the adjacent segment was significantly increased at the
final follow‑up in the PLIF group. These postoperative ROM
changes are considered to be an advantage of Coflex interspi‑
nous stabilisation compared with fusion, as a higher degree of
ROM changes at the adjacent segments may lead to ASD.
ASD has been a significant problem in clinical practice
after spinal fusion. Alentado et al (20) reported that reop‑
eration accounts for 9% of patients who developed ASD after
undergoing fusion surgery. Previous studies have confirmed
that the degeneration of intervertebral disk nucleus cells was
an intrinsic factor in the development of ASD (27,28), whereas
the increased disk pressure was an important stimulative
factor for accelerating the development of ASD (29). A biome‑
chanical study indicated that increased stress and ROM of
adjacent segments were the most important factors causing and
accelerating the development of ASD (23). Although previous
studies have investigated the risk factors for ASD progres‑
sion (19,30‑32), the precise pathogenesis of ASD remains
uncertain. Additionally, the logistic regression analysis demon‑
strated that the surgical method was a significant risk factor
of ASD. The results of the current study revealed that Coflex
interspinous stabilisation decreases the incidence of ASD
compared with fusion surgery. The results also indicated that
the preoperative ROM of the implanted segment was another
significant risk factor of ASD. This was caused by the need
to compensate for the hypermobility of the adjacent segment
after fusion. Furthermore, a larger preoperative ROM of the
implanted segment indicated that adjacent segments need to
compensate more. Previous biomechanical and clinical studies
have explained the compensatory loading transfer (33) and
increased ROM (34‑36) at adjacent levels after rigid fixation.
Although other complications such as postoperative
nausea, vomiting, nerve root injury and internal fixation
system fractures were also reported in previous studies, no
significant differences were indicated in the results of these

studies (10,21,25). The incidence of complications in the
current study is consistent with reports in the previous litera‑
ture (10,21,25). Comfortable and strict indication is important
when choosing Coflex interspinous stabilisation. Additionally,
the Coflex interlaminar device should be placed deep enough
between the interlaminar spaces because insufficient implan‑
tation depth would increase stress on the spinous process. This
may cause spinous process bone resorption, device fixation
loosening and possibly a spinous process fracture.
The current study was retrospective without randomisa‑
tion in patient selection, which may generate bias. Although
the cost of the treatment is not free in China, it was not
considered to be a factor in the current study, which may be
a limitation. Additionally, the mean duration of follow‑up was
slightly longer than 8 years, and an extended follow‑up study is
currently being conducted. The sample size was also relatively
small, although it exceeded the size for detecting a statistical
difference in clinical outcomes. A randomised controlled trial
with a large sample size is warranted in the future to increase
the reliability of the clinical results.
The present study demonstrated that decompression and
Coflex interspinous stabilisation can achieve satisfactory and
comparable long‑term clinical outcomes to PLIF in the treat‑
ment of LDD. Coflex stabilisation can preserve the mobility
of the operated segment with lesser amount of blood loss,
shorter operative duration and shorter length of hospital stay,
compared with PLIF. Furthermore, Coflex stabilisation can
significantly decrease the incidence of ASD compared with
PLIF. The results of the current study suggested that Coflex
stabilisation is an acceptable alternative to PLIF for the treat‑
ment of LDD.
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