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Abstract
Introduction: The long-term results after surgery for symptomatic lumbar herniated disc have been found to have
a low success rate in about one third of patients (30% to 40% according to different Authors) who report low back pain
rather uncomfortable and restrictive. Nevertheless the long-term results have been scarcely investigated. The aim
of this paper is to investigate the long-term results after surgery for lumbar herniated disc in two groups of patients
receiving different surgical treatments.
Material and method: A retrospective study has been performed, on a series of 89 consecutive patients, affected
by lumbar herniated disc, receiving different surgical treatments: a simple microdiscectomy (Group A: 45 cases) or
a microdiscectomy associated with the implantation of an interlaminar prosthesis (Group B:44 cases). General and
clinical data resulted homogeneously distributed in both Study Groups.
Results: The follow-up ranged from 3 to 5 years. An independent observer was able to evaluate all patients but
one, out of the Group B, who resulted lost to follow-up. Two recurrences resulted in Group A (4,4%) and 1 in Group B
(2,2%). The comparison between the 2 Study Groups showed the absence of low back pain during the follow-up period
in 74% of patients who received the implant while patients treated by means of simple standard microdiscectomy
remained pain free only in 41%. Furthermore uncomfortable low back pain was registered in 21% of patients of Group
B against 51% out of Group A. As regards to Macnab Criteria evaluation, that expresses the Quality of Life, 71% of
patients resulted Excellent and 22% Good in the Group B, while in the Group A 40% were Excellent and 20% Good. In
both groups no poor results were observed.
Conclusion: The number of patients included in this experience is limited and there is a need for a larger series to
confirm observations and results, nevertheless we can affirm the goodness of the path undertaken.
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Introduction
Lumbar herniated disc (H D) surgery is most commonly performed
electively in patients where conservative therapies have failed to gain
improvement of leg pain and disability. Short term results after surgical
treatment of symptomatic lumbar HD have been reported to have a
high success rate (70-95%) [1-3]. Factors as age, sex, smoking, duration
of leg pain, working status, level of HD and psychosocial aspects have
been investigated and demonstrated to be of importance for short-term
results after surgery [2,3]. On the other hand the long-term results
after surgical treatment of symptomatic lumbar HD have been found
to have a lower success rate in about one third of the patients (30%
to 40% according to different Authors) who report low back pain
rather uncomfortable and restrictive [3-6]. In the paper of Weber [4]
no significant differences in clinical outcome between surgically and
non-surgically treated patients were found 4 years after surgery. In
more recent studies [6,7], surgically treated patients showed improved
satisfaction with treatment compared with conservatively treated;
nevertheless no differences in clinical outcome between surgically and
conservatively treated patients were observed.

different surgical treatments: a simple microdiscectomy (45 cases) or a
microdiscectomy associated with the implantation of an interlaminar
prosthesis (44 cases).

Material and Methods
A retrospective analysis of clinical and surgical records of patients
affected by extruded lumbar H.D. and admitted to our Department
between September 2008 and June 2010 has been performed. All
patients have been submitted to surgery after failure of the conservative
treatment long lasting minimum 2 months.
A total of 89 consecutive patients have been identified, by dividing
them into two groups, according to the received surgical treatment:
Group A: 45 patients, submitted to simple microdiscectomy;
Group B: 44 patients, submitted to microdiscectomy and
interlaminar device positioning.
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Regards to the comparison between different surgical treatments, a
review of the literature [8] demonstrates a greater reported incidence of
long-term recurrent back and leg pain after aggressive disc removal but
a greater reported incidence of recurrent disc herniation after limited
disc removal.
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The aim of this paper was to investigate the long-term results after
surgical treatment for lumbar HD by performing a retrospective study
on a series of 89 consecutive patients affected by lumbar HD, receiving
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Surgical Techniques

All patients were operated on a single level.
No preliminary selection of patients was performed. The choice
between simple standard microdiscectomy and microdiscectomy
associated with an interlaminar device was random, depending on the
surgeon’s belief and habit. Patients’ informed consensus was obtained
as usual.
The 2 groups resulted homogeneously distributed as regards general
and clinical data (Table 1).
Patients history, neurological examination specific to low back pain,
back pain Visual Analogue Scale (VAS), Macnab Criteria with reference
to quality of life (QoL) and incidence and severity of complications
were collected and evaluated. Preoperative VAS and Macnab Criteria
evaluation in both groups are reported in detail (Table 1).
Study visits consisted of preoperative visits and visits at follow-up
time (3 to 5 years). The follow-up evaluation have been performed by
an independent neurosurgeon (O.V.C.) who personally interviewed the
patients and reviewed the instrumental controls.
The Visual Analogue Scale (VAS) is a well known and validated [9]
measurement instrument from one ( no pain) to ten ( worst pain ever)
that results easy and fast to be applied.
The Macnab Criteria were selected because they represent a very
simple evaluation of Quality of Life (QoL) that allows for dividing
patients after surgery into four different classes [10]:
1- Excellent, no-pain - No restriction of activity.
2- Good, only occasional pain that interfers with normal activity.
3- Fair, improved functional capacity but intermittent pain of
severity that modify work or leisure activity.

In all patients was performed a microdiscectomy according to
Caspar [11].
The additional positioning of the interlaminar prosthesis,
performed at the same time of the microdiscectomy , was accomplished
according to Guizzardi et al. [12].
The key differences of the prosthesis we used, IntraSPINE® (Figure
1), when compared with other well-known interspinous devices, are the
following:
• The rigid anterior part (Nose) positioned between the laminae,
able to distract.
• The soft rear part (Tunnelled), compressible, does not limit the
physiological movement of the spine.
• The inner part, silicone made, coated by a special tissue that
promotes the penetration of fibroblasts.
• The adequate positioning, that is interlaminar, closer to the I.A.R.
(Instantaneous Axis Rotation [13]).
The size of the device (available as 8-10-12-14-16 mm) was easily
calculated by using the Trial included into the surgical dedicated set.
The additional surgical time for the positioning of the prosthesis after
microdiscectomy resulted between15 and 25 minutes.

Statistical analysis
Clinical statistical analysis was performed by using paired T-test
based on the comparison between preoperative and post-operative
follow-up visits.
Success was assessed using a composite measure defined as:

4- Poor, no improvement.

1. decrease of back pain minimum of 4 points VAS;
2. minimum 1 level improvement in QoL;
3. absence of complications defined as reoperations, device
removal or device related serious adverse events.

Results
Anterior Part
Tunnel

Figure 1: The interlaminar device (IntraSPINE ®).

Study Group

No.

Sex

The mean hospitalization time in 89 patients resulted between
36 and 72 hours. Surgical complications were absent in Group A. In
5 patients out of the Group B a sieroma (fluid collection) under the
surgical wound that spontaneously disappeared was observed. No
device removal was necessary; no device related severe adverse events
were observed.
The follow-up ranges from minimum 3 to maximum 5 years. The
independent observer was able to evaluate all 89 patients but one, out of
the Group B, who resulted, lost to follow-up. Two recurrences resulted
in Group A (4,4%) and one in Group B (2,2%).
Mean Age

GROUP A
(Microdiscectomy)

45

30 m; 15 f

46.8 yrs

GROUP B
( Microdiscectomy+
Interlaminar
Device)

44

32 m; 12 f

45.4 yrs

*Visual Analogue Scale

H.D.level
L2/L3: 1
L3/L4: 3
L4/L5: 17
L5/S1: 24
L3/L4 : 1
L4/L5 : 22
L5/S1: 21

VAS*

Macnab

1-3: 0
4-6: 0
7-10: 45

Macnab 1: 0
Macnab 2: 0
Macnab 3: 10
Macnab 4: 35

1-3: 0
4-6: 0
7-10: 44

Macnab 1: 0
Macnab 2: 0
Macnab 3: 8
Macnab 4: 36

Table 1 : General and Clinical data & Preoperative Clinical Evaluation Specific to Low Back Pain in 89 patients.
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The follow-up evaluation showed an improvement in all 89 patients
with statistical significance at the paired T-test ( p<0.0001).

Up today no failures of the device or breakage of the spinous process
have been observed.

The instrumental results with the prosthesis were excellent (Figures
2a and 2b).

Discussion

Among the 2 Groups no patient with Macnab 4 was observed at
follow-up visit. The specific follow-up results in both groups of patients
are shown in Table 2.

Low back pain is one of the most prevalent problems in industrialized
countries [1-8] and often results in decline of QoL of the affected patients.
Recurrent lumbar HD is the most common complication following
primary open discectomy [1-8,14,15]. It is defined as recurrent back
and/or leg pain after a definite pain-free period lasting at least 6 months
from initial surgery [14,15]. It is important to differentiate recurrent
disc herniation from postoperative epidural scar because the latter may
not benefit from reoperation [16]. Treatment of recurrent lumbar HD
includes aggressive medical management and surgical intervention
[7,8]. Surgical techniques include conventional open herniated disc
removal, minimally invasive open herniated disc removal, and open
herniated disc removal with fusion [8,17-19]. Fusion is necessary in the
presence of concomitant segmental instability or significant foraminal
stenosis resulting from disc space collapse; unfortunately fusion is
associated with complications and intensifies the stress to adjacent
levels [20,21].
Studies focused on risk factors of true recurrent HD at the same
level and side, are few [14,15].
The purpose of our Study was to evaluate the efficacy of an
interlaminar device, in addition to a standard microdiscectomy, in
low back pain recurrence preventing. The rationale for considering the
positioning of an interlaminar device as a solution for avoiding the low
back pain recurrence is the ability of the prosthesis to prevent the rapid
disc space collapse after surgery by supporting the discal pump [22].

Figure 2 a: Preoperative Sagittal T2-weighted Magnetic Resonance, Group B
patient #18, showing an L5/S1 herniated disc.

Furthermore the possibility of implanting this device (IntraSPINE®)
without the necessity of a larger surgical incision or of a second
operation, represents an adjunctive advantage for patients that merits
to be stressed.
The comparison between the 2 Study Groups shows the absence of
low back pain during the follow-up period of 3 years minimum in 74%
of patients who received the implant, while only 41% of patients treated
by means of simple standard microdiscectomy remained pain free.
Furthermore uncomfortable low back pain was registered in 21% of
patients of Group B against 51% out of Group A.
As regard Macnab Criteria evaluation, that expresses the QoL, 71%
of patients resulted Excellent and 22% Good in the Group B, while 40%
were Excellent and 20% Good in the Group A.
Moreover poor results were not observed in both study Groups.

Figure 2 b: Sagittal T2-weighted Magnetic Resonance, after a 4-years follow-up.

Study Group

Visual Analogue Scale
(VAS)

Macnab Criteria

GROUP A
(Microdiscectomy)

1-3: 18 (41%)
4-6: 23 (51%)
7-10: 4 (8%)

Macnab 1: 18 (40%)
Macnab 2: 22 (50%)
Macnab 3: 5 (10%)
Macnab 4: 0

1-3: 32 (74%)
4-6: 9 (21%)
7-10: 2 (5%)

Macnab 1: 30(71%)
Macnab 2: 10 (22%)
Macnab 3: 3 (7%)
Macnab 4: 0

GROUP B *
(Microdiscectomy+ Interlaminar
Device)

* Group B: 43 pts, 1 pt lost to follow-up
Table 2: Follow -up clinical results in 88 cases.
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Our results suggest a positive impact on the ability as well as on
return to work of patients but only after collecting a larger number of
cases we will be able to perform a complete cost-effectiveness analysis
to support the use of the device.

Conclusion
This retrospective study collects a limited number of patients and
there is a need for a larger series, collected in a prospective manner with
a well-defined study design, to confirm our observations and results
and to draw definitive and complete conclusion.
Nevertheless we can affirm the goodness of the path undertaken,
particularly in the presence of an appropriate follow-up for evaluation.
At this time we can only observe the ability of the prosthesis to
favourably influence the outcome of the patients, as regard to the low
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back pain recurrence, and underline its capacity to prevent the rapid
collapse of the disc space also supporting the discal pump.
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