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Abstract

Background and Aims: Minimally invasive procedures, such as percutaneous laser disc decompression (PLDD), have been per-
formed to minimize procedure related muscle and ligament injury. The present study aims to evaluate the efficacy and compare
the clinical outcomes of PLDD procedure on teared VS intact protruded intervertebral lumbar discs in symptomatic patients in a 6

months period using PLDD as the only treatment modality.

Materials and Methods: Sixty patients with central and parenteral disc protrusion who met the inclusion criteria participated in
the study. Patients were divided into two groups: with and without tearing, and then all underwent PLDD procedure. Patients were
followed for 4 weeks, 6 weeks, 4 months and 6 months, and pain score based on VAS and function based on ODI were assessed. Data

analysis was done by SPSS software and p-value of less than 0.05 was considered to be significant.

Results: The mean score of pain in all four postoperative follow-up stages was significantly lower in the intact disc group. Pain score
was significantly decreased in patients with intact discs as compared to patients with disc tearing (p < 0.0001). Mean disability score
based on ODI was significantly lower in all four postoperative follow-ups in the intact disc group. Disability score was also signifi-

cantly reduced in patients with intact discs as compared to patients with teared disc (p < 0.0001).

Conclusion: PLDD showed more benefits on recovery of function and pain relief in patients with intact intervertebral herniated discs,
compare to teared discs. We believe that early diagnosis and proper treatment in case of disc herniation provide a good chance for

rapid alleviation. This result should be considered in patients’ treatment protocol and planning, in order to obtain the best outcome.
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Introduction

Lumbar disc herniation is among the most common causes of lower-back pain and its management has a wide-ranging variable
modalities [1]. Patients are commonly treated in primary care, but a small proportion is referred to secondary care and may eventually
undergo surgery when a related symptom continues for at least 6 weeks [2]. Conservative treatment is primarily aimed at pain reduc-
tion, by either analgesics or decreasing pressure on the nerve root without a conventional surgery [3]. Minimally invasive procedures,
such as percutaneous laser disc decompression (PLDD), have been recently introduced and performed to minimize procedure related
muscle and ligament injury [4]. Percutaneous laser disc decompression. (PLDD) is a possible alternative treatment for herniated lumbar
disc disease. PLDD uses laser energy to vaporize a small volume of the nucleus pulpous, which reduces the pressure between the nucleus
pulpous and the peridiscal tissue. This pressure loss induces retraction of the herniation away from the nerve root, thus reducing nerve

root compression [5].

First proposed by Choy, et al. in 1984, this concept was validated by 2 years of in vitro experiments. Since the time the procedure
was applied to large series of human patients and FDA approval was given to this procedure, quite a lot of studies have been published
and showed the safety and potential benefits of PLDD, however the majority of the studies considered extrusion or sequestered disc

herniation as exclusion criteria (5&6). Therefore, few studies have addressed the treatment of teared lumbar disc herniation by PLDD.

To date, no study has been performed in Iran to compare the efficacy and clinical outcomes of this procedure on teared VS intact
protruded discs. The present study aims to evaluate the efficacy and compare the clinical outcomes of PLDD procedure on teared VS in-

tact protruded intervertebral lumbar discs in 60 symptomatic patients in a 6 months period using PLDD as the only treatment modality.

Materials and Methods

This prospective cohort study was designed and conducted in Akhtar and Imam-Hussein academic hospitals (Tehran, Iran), dur-
ing March -December 2017. The study was approved by ethics committee of Shahid-beheshti University of medical sciences under the
registration number: IRSBMUREC1396124 and signed Informed consent was obtained from all the study participants. Study population
was all patients presenting at pain management departments of mentioned academic hospitals during March-June 2017, whose lumbar

intervertebral disc protrusions were confirmed by MRI and were candidate to undergo PLDD procedure.

Inclusion criteria included patients aged between 15-70 years, single-level central or paracentral lumbar intervertebral disc protru-
sion (either teared or intact) causing radiculopathy with no response to conservative therapy during past 6 weeks and Positive Lasegue
test.

Patients with local or systemic infections; more than 50% loss of vertebral height; spinal canal stenosis; segmental instability or
spondylolisthesis at the index level; neoplastic diseases; coagulopathy; apparent mental disorders; or history of previous surgery at the

index level; pregnancy (regarding female patients) were excluded from the study.

Sample size was determined to 60, using comparison of two means formula and the following parameters from previous similar

studies:

B=80%—> Z1-f=0.84
a=0.05-> Z1-a/2=1.96

ul = mean VAS in tearing group: 3.31

S$1=0.56
u2 = mean VAS in non-tearing group: 3.75
S2=0.68

Sampling was performed by census method
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Patients were allocated to two groups of 30 according to disc status (teared or intact). History, demographic and baseline variables
(back pain history, family history, co-morbidity, patient’s disability, weight and height, pain, and extent of protrusion based on preopera-

tive MRI scan) were recorded in their profile by the main researcher and an appointment is made for 2 days later.

On the planned date, PLDD procedure was performed in a sterile operating room. The patient will be instructed to take a prone posi-
tion on the surgical operation bed with a cushion under the lower abdomen to reduce lumbar lordosis. After placing sterile drapes, the
level of treatment is identified by C-arm fluoroscopy. The needle entry point is anesthetized by local lidocaine injection, no deeper than
the facet joint. Subsequently the 18G needle is placed centrally in the nucleus pulpous, and parallel to the endplates using posterolateral
approach. Through the needle, a glass fiber is placed in the disc, enabling the application of laser energy (980 nm, 7 W, 0.6 s pulses, inter-
val 1 second). After a total energy of 1500 ] is delivered (2000 ] for level L4-5), the procedure is finished, both the fiber and the needle are

removed and the puncture site is covered with a sterile dressing. The patient is observed for 15 minutes before he/she can return home.

The patients were prescribed oral antibiotics for 1 day, along with bed rest for 24h. Both treatment strategies will be followed by
active mobilization in the post-operative period. Early resumption of daily activities and work will be stimulated in both study groups.
Monitoring of pain and disability was conducted in periods of 4 weeks, 6 weeks, 16 weeks & 24 weeks. Pain evaluation was performed
using Visual Analog Scales (VAS). The measurement was assessed using a 10-point VAS with endpoint anchors of no pain (0 point) and

severe pain (10 point).

Disability evaluation was performed using ODI scale. ODI is the most commonly used outcome measure for low back pain. Patient-
completed questionnaire that gives a subjective percentage score of level of function (disability) in activities of daily living in those re-
habilitating from low back pain. There are 10 items (pain intensity, personal care, lifting, sitting, standing, sleeping, social life, traveling,
changing degree of pain). The questions are designed in a way that to realize how the back or leg pain is affecting the patient’s ability to

manage in everyday life [7].

At the end of week 24, patients underwent a second MRI scan to check post-PLDD change and extent of protrusion was compared
with the previous one. Data analysis was performed using SPSS Version 18.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics were
obtained to determine the influences of each group’s clinical feature to results. x* test, and exact fisher test were conducted to assess the
overall differences between groups. Mann-Whitney and t-test was used to analyze the difference by variables between groups at each

designated follow-up times. The results were considered significant at p < 0.05.

Findings: Sixty eligible participants completed the study in the course of a 6-months follow up period and were analyzed.

The mean age of all participants were 48.85 * 14.66 (Ranging from 21 to 70) years old and male to female ratio was 2 to 1 (male:
40, female: 20). Seven patients (11.7%) reported a family history of disc herniation. The most common disc herniation level was L4-5
(53.4%) and after that L5-S1 (38.3%) and L3-4 (8.3%) respectively. Disc herniation type and location was central protrusion in 36
patients (60%) and paracentral protrusion in 24 patients (40%), (Right paracentral in 12 patients (20%) and left paracentral in 12
patients (20%). There were no statistically significant differences on the distribution in disc herniation level, type and location between

two groups (p > 0.05). Patients’ demographic and clinical characteristics, sorted according to disc status, are demonstrated in Table 1.

Mean extent of disc protrusion preoperatively was 5.33 + 0.65 mm which was significantly reduced to 2.08 + 0.91 mm at the end of
follow up (p < 0.0001). Before commencing the study, mean extent of disc protrusion in patients with teared disc was 5.43 * 0.79 mm

which was reduced to 2.67 + 0.81 mm at the end of follow up but it was not statistically significant (p = 0.24).

Mean extent of disc protrusion in patients with intact disc was 5.24 + 0.62 mm which was reduced to 1.50 £ 0.57 mm at the end of

follow up and was statistically significant (p < 0.0001).
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Variables Patients with | P-value Patients P-value
intact disc with tear disc
(N=30) (N=30)
Age (year) 47.67 +13.72 50.03 + 14.77 0.945
Gender Male 19 (63.3%) 21 (70%) 0.785
Female 11 (36.7%) 9 (30%)
Level of protruded L3-L4 1(3.3%) 4 (13.3%) 0.374
disc L4-L5 17 (56.7%) 15 (50%)
L5-S1 12 (40%) 11 (36.7%)
Location of Central 18 (60%) 18 (60%) 0.717
protruded disc Right paracentral 7 (23.3%) 5 (16.7%)
Left paracentral 5 (16.7%) 7 (23.3%)

6.00

1.00

Table 1: Patients’ demographic and clinical characteristics.
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Diagram 1: Comparison of extent of disc protrusion in two groups

before procedure and at the end of follow up.
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Diagram 2: Comparison of VAS in two groups before procedure and during follow up
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Diagram 3: Comparison of ODI in in two groups before procedure and during follow up.

Mean VAS was at highest level right after the procedure but was significantly reduced during the 6 months follow up period (p <
0.0001). VAS showed no statistically significant difference regarding gender, disc herniation level and location. Mean VAS in patients
with teared disc was reduced at the end of follow up but it was not statistically significant (p = 0.045). Mean VAS in patients with intact

disc was reduced at the end of follow up and was statistically significant (p < 0.0001).

Mean ODI was at highest level (62.25 + 12.22) right after the procedure but was significantly reduced to 20.42 + 10.13 during the
6 months follow up period which was statistically significant (p < 0.0001). Mean ODI in patients with either teared or intact disc was

reduced at the end of follow up and was statistically significant (p < 0.0001).

Discussion

Surgery and minimally invasive techniques have been shown to improve the clinical outcomes of patients with herniated disc
disease who had failed a 3-month course of adequate conservative therapy [8]. Because traditional open surgery, which has been in
practice since 1934, would further weaken an already compromised posterior wall of the disc complex, such an approach may not be in
the best interests of the patient with herniated disc disease [9]. Therefore, the minimally invasive therapies should be considered before
resorting to traditional open surgery when patients do not respond to conservative therapies. PLDD is one of the so-called “minimally
invasive” treatment methods. Minimally invasive procedures have been developed to minimize the occurrence of morbidity related to
open surgery. Advantages of all minimally invasive procedures are small incision, less muscle and ligament injury, no need for general

anesthesia, and short hospital stay.

It has been shown that PLDD can improve the clinical outcomes of contained lumbar disc herniation. Schenk, et al. [10] reported
success rates in larger studies varying from 75% to 87%. The majority of the studies considered extrusion or sequestered disc hernia-
tion as exclusion criteria. Therefore, few studies have addressed the treatment of teared lumbar disc herniation by PLDD. Choy used
PLDD to treat extruded but nonsequestered lumbar disc herniation in 2001, and achieved good pain relief in patients [6]. However

PLDD seems to be more effective for patients with intact (non-teared) intervertebral protruded discs.

In the present study, mean VAS was significantly reduced from 7.38 at baseline to 2.65 at the end of 6-months follow up, which is
consistent with previous studies (5, 11-14). Mean ODI score was also reduced from 62.25 at baseline to 20.42 at the end of 6-months
follow up. In a study on 70 patients by McCormick., et al. a reduction of more than 30% on ODI score was noted during one-year follow
up period [11].
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An animal study in 2012 demonstrated that nucleoplasty has a volume-reducing effect on the lumbar nucleus pulposus in an animal
model [15]. In our study, postoperative MRI scan showed a statistically significant reduction of disc volume in patients with intact discs,

while this reduction was not significant in the other group statistically.

Although both VAS and ODI scores along with the extent of disc protrusion were reduced in both groups, but it seems that the pres-
ence of tearing and loss of integrity in the discs, significantly lowers the chance of response to the procedure. So far, there has been no
study on the effect of disc tearing on changes in pain and disability after PLDD. This study is the first evaluation to determine the role

of tearing of discs on clinical implications of PLDD. Accordingly, it is not possible to compare the results of this study with other studies.

Conclusion

PLDD showed more benefits on recovery of function and pain relief in patients with intact intervertebral herniated discs, compare to
teared discs. We believe that early diagnosis and proper treatment in case of disc herniation could be a good way for providing a chance
for rapid alleviation. Small sample size and the relatively short period of follow up may be addressed as limitations of this study, along
with the fact that this is not a randomized clinical trial: with this publication, we demonstrated the better outcome of PLDD procedure on
intact (none-teared) intervertebral herniated discs and lower rate of recovery in patients with teared discs, which confirms the necessity
of treatment as soon as possible and before occurring any damage to the integrity of intervertebral discs. Also informing all patients with
disintegrated herniated discs about the expected outcome is highly suggested. Yet further randomized clinical trials with larger sample

size and longer periods of follow ups are recommended.
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