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ABSTRACT 
This study was performed to evaluate a group of patients undergoing automated percutaneous lumbar discectmny. All patients 
had disc pathology at 14/LS and LS/SI documented on CT scan and/or MRI. The range of follow-up was between 3 months and 
20 months. The average hospital stay was 2 days (range I-3 days). A total of 21 patients underwent the procedure and 18 were 
available for assessment. Of these, 12 patients improved. Of the patients that did not, two subsequently underwent surgical 
discectomy. There was one failed procedure but no other intra- or post -operative complications. The results of the study indicate 
that percutaneous discectomy has a demonstrable low morbidity and can be performed under local anaesthesia. However, propér 
patient selection is important for successful results. 
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INTRODUCTION 
Herniated lumbar discs resulting in back and leg pain repre- 
sent a major cost in terms of hospitalisation, work loss and 
compensation. Traditional surgical therapy for herniated lum- 
bar discs is not always successful because of soft -tissue injury, 
delayed bony instability, and epidural fibrosis. Open surgery 
also involves both the risk of anaesthesia as well as an extend- 
ed recuperation period. For all these reasons, less invasive 
approaches have been sought. 

In 1985, Onik et al" I introduced a nucleotome for auto- 
mated percutaneous discectomy (Fig 1). This 2 mm blunt - 
tipped suction cutting probe was designed for simultaneously 
aspirating and cutting disc material. The nucleotome is 8 inches 
long and has a rounded tip and a closed end with a single side 
port. The probe functions on the same principle as the guillo- 
tine cutting instrumentation used for arthroscopie surgical pro- 
cedures. Suction -aspiration and cutting occur concurrently. The 
procedure involves a C -arm directed placement of the 
nucleotome with the patient under local anaesthesia (Fig 2). 
Aspiration of the disc takes 10 to 20 minutes. It is generally 
not necessary to administer narcotics after the procedure or to 
admit the patient for overnight observation. 

As with the standard surgical indications, it is designed to 
treat patients with predominant leg pain secondary to herni- 
ated lumbar discs, who have failed conservative therapy. Pa- 
tients with the typical findings of positive straight -leg raising, 
neurological weakness, wasting, diminished sensation, and re- 
flex changes make the best candidates. 

A thin -slice axial examination by CT or magnetic reso- 
nance imaging (MRI) is essential to determine that the herni- 
ated disc is contained within the posterior longitudinal liga- 
ment and that subligamentous disc material has not migrated 
above or below the disc spaces. MRI and/or CT are also im- 
portant in excluding those patients with associated spinal 
stcnosis, spondylolithesis, or degenerative facet disease. In ad - 
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Fig i - The nucleotome probe 

Fig 2 - This diagram shows the posterolateral approach 
that the nucleotome takes to the disc space 
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Table I - Preoperative rating of symptoms Table III - Post -operative rating of symptoms for Patients 
with no improvement following percutaneous discectomy 

Patients Percent Scale 
(n=18) 

Back pain 17 94% 7.4 
Leg pain 15 83% 8.6 
Numbness 5 28% 5.4 
Weakness 4 22% 6.3 

Table II - Post -operative rating of symptoms for Patients 
who improved following percutaneous discectomy 

Patients Percent Scale 
(n=12) 

Back pain 12 100% 3.8 
Leg pain 8 67% 1.8 

Numbness 3 25% 4 

Weakness 3 25% 3.3 

dition, those with massive disc herniation (compromise of 
greater than 50% of the thecal sac) should not be treated with 
percutaneous lumbar discectomy since the literature shows that 
90% of these patients have a free fragment('). 

MATERIALS AND METHODS 
Of the 21 patients that underwent percutaneous discectomy, 3 

patients were lost to follow-up. Hence, the study group con- 
sisted of 18 patients.The average age at the time of the proce- 
dure was 32 years (range 19-48 years). There were 11 men 
and 7 women. None of the patients had worker's compensa- 
tion or no fault claims. The percutaneous discectomy was per- 
formed by one of two independent surgeons. All follow-up 
data were collected by telephone interview by an unbiased 
independent observer (YSJ). Every patient had preoperative 
symptoms suggestive of a one level unilateral herniated lum- 
bar disc situated at L4/L5 or L5/S1, which was confirmed 
either by CT scan or MRI or a combination of these studies. 
None of these patients was believed to have sequestrated frag- 
ments based on their preoperative studies. Preoperative and 

post -operative pain and symptomatology was noted on a pain 
scale used in previous studiest''t. Using this scale, from 0 10 

according to severity, patients were asked to rate their low 
back pain, leg pain, weakness and numbness pre -operatively 
and at follow-up. The average follow-up for all patients was 

11.5 months (range 3-20 months). 

RESULTS 
Seventeen patients (94%) reported preoperative back pain. Pa- 

tients with preoperative back pain had an average rating of 
7.4. Fifteen patients (83%) reported preoperative radicular or 
leg pain. The pain rating in those reporting leg pain was 8.6. 
Five patients (28%) reponed preoperative numbness. The de- 

gree of numbness was 5.4. Four patients (22%) reported 
preoperative weakness in the affected extremity. The weak- 
ness was rated 6.3 in those patients claiming to have 
preoperative lower extremity weakness (Table 1). 

The average time out of work pre -operatively was 2-3 
weeks (range 0-12 weeks). The average hospitalisation time 
for patients undergoing percutaneous discectomy was 2 days 
(range 1-3 days) 

Of the 18 patients who underwent percutaneous discectomy, 
15 patients (83%) were able to return to work at follow-up. 
Two (11%) of the 18 patients underwent surgical discectomy 

Patients Percent Scale 
(n=6) 

Back pain 6 100% 8 

Leg pain 6 100% 8 

Numbness 
Weakness 1 17% 8 

at 8 and 10 months after percutaneous discectomy because of 
persistent or increasing symptoms. This left a group of 16 

patients who had undergone percutaneous discectomy but did 
not undergo surgical discectomy. Of these 16 patients, the 
average time of return to work after the procedure was 2-3 
weeks (range 0-4 weeks). Only one patient never returned to 
work but she did not undergo a second procedure. 

At follow-up, 12 patients (67%) had improved. Of these 

patients, all still had residual back pain rated at 3.8, but only 8 

patients had residual leg pain rated at 1.8. Only 3 patients had 
residual numbness and only 3 patients had residual weakness. 
(Table II). 

Of the 6 patients that did not improve, there was one 
failed percutaneous discectomy and 2 patients who subsequently 
underwent surgical discectomy. The remainder continued to 
complain of back pain rating 8 and leg pain rating 8. (Table 
HI). 

The hospital charges for percutaneous discectomy aver- 
aged $2,110, while the averge costs for surgical discectomy 
was $5,340. 

DISCUSSION 
None of the patients undergoing automated percutaneous 
discectomy was made worse by the procedure or suffered any 
complications. The success rate was 67%. The criteria for 
success were: 

(1) Moderate to complete pain relief, 

(2) Improvement in the functional status (if the patient 
was working prior to injury, he or she should have 
returned to work), and 

(3) Satisfaction of both patient and doctor. 

A potential criticism of this study might be that it was 
retrospective and not prospective. However, all patients were 
consecutively done and the objective basis for success was 
return to work and secondary procedures performed. The two 
outcome measures would not be affected differently had the 

study been performed prospectively. 
The pain and neurological ratings examined in this study 

were subjective criteria, but they clearly show superior results 
when compared to the pre -operative ratings. 

The two patients who underwent surgical discectomy only 
had CT scan to identify the level of disc pathology. One of 
these patients was found at operation to have had a seques- 
trated disc which was missed in the axial cut of the CT and 

MRI would have been a more sensitive radiological investiga- 
tion. 

Success rate in other previous studies have approached 
approximately 80%(46). Perhaps this lower success rate in our 
study can be attributed to a learning curve needed to master 
the technique as suggested by Onik" t. 

The results of surgical disc excision should approximate a 

90% rate of success"). At the present time, the lower morbid- 
ity associated with percutaneous discectomy has to be weighed 
against its lower success rate, and the decision has to be made 
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for each patient individually. However, in patients not electing 
to undergo surgery (for lumbar disc herniation) their statistical 
chance of relief approach those of surgical discectomy at an 
average of 4 yearsp°J and therefore it may be justified to 
pursue a minimally invasive approach. 

CONCLUSION 
Preliminary data indicate that automated percutaneous 
discectomy has the potential to replace some open surgical 
procedures and thereby decrease hospital costs, patient mor- 
bidity and post surgical rehabilitation time. 
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