
Abstract In this prospective study 22 patients with
painful disc herniations were randomized either to che-
monucleolysis (CN) or automated percutaneous discec-
tomy (APD). Preoperatively the Oswestry score was 44
points in the CN group and 41 points in the APD group.
Except for a longer duration of preoperative leg pain in
the APD group, clinical data were approximately the
similar same in the two groups. In the APD group there
was one intra-operative complication. Open revision sur-
gery in the same segment was performed once in the CN
group and twice in the APD group. Improvement of neu-
rologic deficits and of Owestry score was significant in
both groups. At 2 years after surgery the CN treated pa-
tients were significantly better with respect to Oswestry
score, back pain and leg pain recurrence.

Résumé Etude prospective de 22 patients avec hernie
discale douloureuse. Randomisation entre un traitement
par chimionucléolyse (CN) ou discectomie percutanée
(APD). Avant l'intervention, le score d'Oswestry était de
44 points dans le groupe CN et de 41 points dans le
groupe APD. A part une plus longue durée d'évolution
douloureuse dans le groupe APD, les données cliniques
étaient approximativement les mêmes dans les deux
groupes. Il y a eu une complication opératoire dans le
groupe APD. Une reprise chirurgicale classique fut né-
cessaire une fois dans le groupe CN, et deux fois dans le
groupe APD. L'amélioration du déficit neurologique et
du score d'Oswestry fut significative dans les deux grou-
pes. 2 ans après le traitement, les patients traités par
chimionucléolyse avaient des résultats significativement
meilleurs compte-tenu du score d'Oswestry et de la réci-
dive de douleurs lombaires ou du membre inférieur.

Introduction

Chemonucleolysis (CN) was described by Smith in 1963
[19,20] and the drug chymodiactin was approved for use
by the US Food and Drug Administration (FDA) in 1982
[6]. Although serious complications have been reported,
chemonucleolysis is still considered as 'the gold stan-
dard' of minimally invasive disc therapy [6,8,18].

As an alternative to chemonucleolysis techniques for
operative removal of disc material [5,9,16] have been de-
veloped, and early results of automated percutaneous
discectomy (APD) were superior to those of manual per-
cutaneous discectomy and of chemonucleolysis [13].
Unfortunately, these good results were not reproduced in
widespread use, and at the present time very few pro-
spective randomized studies of minimally invasive pro-
cedures are available [14,18].

Materials and methods

Between January 1994 and December 1955, 29 patients were se-
lected for minimally invasive treatment following the criteria of
Liebler et al. [12]. The presence of a symptomatic disc lesion was
confirmed by discography.

Seven patients had to be excluded from the study as a result of
epidural leakage of contrast medium during discography, and all
were treated by open surgery. The remaining 22 were randomized
to treatment with either CN or APD.

Automated percutaneous discectomy was based on Onik's
guidelines [16,17]. Chemonucleolysis was performed with a stan-
dard postero-lateral approach using 4000 IE chymodiactin. All 22
procedures were performed immediately after positive discogra-
phy.

Image intensification was used in both CN and APD, and local
anesthesia with mild sedation was employed in order to decrease
any risk of nerve damage. Patients remained in the hospital for an
average of 6 days after the procedure, and clinical and radiological
data were recorded after 6 weeks, 12 months and 2 years. Particu-
lar emphasis was placed on the presence of any neurological
symptoms and on the Oswestry score [4], as well as the findings at
routine clinical examination.
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Results

Chemonucleolysis group

Twelve patients (4 women and 8 men) were treated by
CN, and their average age was 37 years (range: 24–54
years). Ten patients had a positive Lasegue's sign as well
as sensory abnormalities (mainly a deficit), 6 had an av-
erage weakness of power 3 or below in a myotome-relat-
ed muscle, and 3 patients had abnormal reflexes. Back
pain had been present for an average of 3 years, and leg
pain for 5 months. They had received a minimum of 6
weeks' conservative treatment with at least 1 week in the
hospital. Preoperative investigations included plain X-
rays in all patients, 6 had a computerized tomography
(CT) scan, 4 a magnetic resonance imaging (MRI) scan,
and 2 had both. A disc herniation was found at L4/5 in 4
patients, and at L5/S1 in 8. There were no intra-operative
complications, but 5 patients experienced back spasm,
which started on the day after operation.

At 6 weeks there was significant improvement in neu-
rological deficits (P<0.01) and significant improvement
in the Oswestry score (P<0.001). Back spasms were se-
vere during the first week, but decreased within 4–8
weeks. Follow-up at 12 months did not reveal any fur-
ther improvements, and in 2 patients mild back pain and
leg pain had reappeared after 6 months. However, this
did not alter the Oswestry score. One patient developed
nerve root symptoms after 3 months, and this necessitat-
ed open discectomy, which produced a good result.
There was no significant change in clinical parameters,
neurological function or Oswestry scores at 2 year fol-
low-up, but 3 patients complained of occasional mild
back pain. The average time away from work was 6
weeks, 1 patient retired after surgery, and the 7 patients
who had enjoyed sports before their operation were able
to return to this within 4–12 weeks.

Automated percutaneous discectomy group

Ten patients underwent APD (2 women and 8 men) and
their average age at surgery was 42 years (range: 26–60
years). There were 8 with a positive Lasegue's sign, 7
had a sensory deficit, 5 had motor weakness (average
power grade 4), and in one the Achilles tendon reflex
had disappeared.

Preoperative back pain had been present for an aver-
age of 3 years and leg pain for 11 months. Patients had
been admitted for at least 6 weeks of conservative treat-
ment. All were examined by plain radiographs; 6 also
had a CT scan, 3 an MRI and 1 a CT, MRI and myelog-
raphy. In 5 of the patients the disc lesion was at the
L4/L5 level, and at L5/S1 in the other 5.

During operation the tip of the “suction punch” frac-
tured in one case and had to be removed at open opera-
tion. Another patient required a microdiscectomy 4
weeks after the minimally invasive procedure because of
persistent nerve root pain.

Examination 6 weeks after the operation showed a
significant improvement in the neurological deficits
(P<0.05) and the Oswestry scores (P<0.001). These re-
sults were slightly, but not significantly, better than those
following treatment by chemonucleolysis. After 12
months the neurological parameters and the Oswestry
scores showed only slight differences. Two patients had
mild back pain, but this did not influence their Oswestry
scores. However, 2 years after surgery there was a deteri-
oration in the Oswestry score. Recurrence of back and
leg pain in 5 produced a significant (P<0.05) deteriora-
tion when compared both to the earlier assessments and
also to the results obtained in the CN group.

Discussion

Any treatment for a disc herniation should produce a bet-
ter result than that which is likely to occur without inter-
vention [23]. Weber [22] has shown that there is no dif-
ference at 4 years between the results of conservative
management and those following operation. The major
advantage of surgery is evident during the first postoper-
ative year, and both standard discectomy and microdis-
cectomy give 80–90% of good results [1,21].

However, the occurrence of postoperative syndromes,
which are seen in 7–20% of patients after open disc surgery
[2,24] has resulted in a search for a reliable and successful
minimally invasive technique. Failures of conventional op-
eration are caused by central and lateral spinal stenosis,
postoperative adhesive arachnoiditis, epidural scar forma-
tion and fibrosis [1]. But fibrosis, scar tissue and adhesions
are not only a complication of surgery, as they also occur to
some extent after conservative treatment [3]. The avoid-
ance of scar formation and of fibrosis is the major advan-
tage of manual or automated percutaneous techniques. The
potential risks of minimally invasive procedures are extra-
foraminal root lesions and para-spinal bleeding [7], but for-
tunately these complications are very rare [8]. The major
arguments against minimally invasive surgery arise from
the current evidence, which suggests that the clinical results
are still inferior to those of microdiscectomy [15]. Howev-
er, there are a few reports of superior results following this
technique [10].

Chemonucleolysis had a predictable outcome with
70–80% of good clinical results [8], and despite possible
complications (anaphylaxia or transverse myelitis) and un-
controllable enzyme activity, it is an easy and safe and
reasonably reliable procedure. In our series the main prob-
lem was that 5 patients had back spasm [11] after chemo-
nucleolysis but this fortunately resolved spontaneously.

All the relevant published studies reveal the advanta-
ges of chemonucleolysis when compared with other per-
cutaneous techniques [18], and this is confirmed by our
findings despite the slight advantages of APD in the ear-
ly postoperative period. Thus, any further percutaneous
techniques that are developed will have to give results
that are superior to those produced either by chemonu-
cleolysis or by microdiscectomy.
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