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Abstract 
Objective: To improve the results of puncture laser microdiscectomy in elderly patients with protrusions and hernias of the 
lumbar spine. 
Materials and methods; The work was performed at the Endoscopic Neurosurgery Medical Center in Dnipro, Ukraine. The 
study included 530 patients aged 50 to 72 years, with an average age of 58.6±5.63 years. There were 260 men and 270 women. 
Of all 530 patients, 2 groups were formed: in group I there were patients who underwent PLMD of one or, if necessary, two 
MHDs, with the presence of protrusions (410), in group II PLMD was performed MHD with hernia (120 patients). The 
examined group included patients whose age exceeded 50 years, the affected discs retained hydrophilicity and sufficient disc 
height (not less than 2/3 of the norm), the sagittal size of the hernia did not exceed 6 mm, there was no ossifying ligamentosis, 
no degenerative stenosis of the spinal canal, and no spondylolisthesis. Protrusions of 3 to 5 mm in size were taken into 
account. Pain was assessed before surgery and within 2 weeks using the VAS scale. The effectiveness of surgery after one 
month was assessed using the McNab scale. 
Results. In elderly patients, pain increases slightly during the first week after PLMD, which is explained by the aseptic 
inflammatory reaction of the tissues surrounding the MCD. By the end of the month, the inflammatory reaction regresses, 
but the pain still remains at a high level. In our opinion, this is associated with less elasticity and a lower tendency to repair 
in elderly patients. But after 3 months, the condition of such patients improved significantly, as evidenced by the results of 
our examination with assessment on the McNab scale. 
Conclusions: Temporary deterioration of the condition of elderly patients within a month after PLMD is explained by aseptic 
inflammation of the tissues surrounding the MCD and a decrease in elasticity and a decrease in the tendency to repair in such 
patients. With the correct selection of elderly patients, PLMD can be quite effective. 
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Introduction 

According to many scientific studies, in young and 
middle-aged patients, both radicular pain and low 
back pain are significantly reduced one month after 
PLMD. Of course, degenerative spinal disorders 
(DSD) are primarily a disease of the elderly.  At the 
same time, the majority of medical technologies 
concern patients of middle and working age. This also 
applies to puncture lumbar microdiscectomy 
(PLMD), which has confidently entered clinical 
practice since the 1980s and to this day occupies a 
significant place in the treatment of DSD [1,2]. This 
technique is called differently: nucleoplasty, 
intradiscal decompression, vaporization, etc. [3,4,5] 
At the suggestion of E.G. Pedachenko, this method is 
called “puncture laser microdiscectomy” [6]. We 
support this name because experimental and clinical 
studies have shown that, as a result of the ablation and 
vaporization effect, the laser beam significantly 

reduces the volume of the intervertebral disc (IDC) by 
15-25% [7]. Despite the fact that most ICD 
protrusions are asymptomatic, there are protrusions 
that cause not only local pain syndrome in the lower 
back (lumbalgia), but also, not infrequently, radicular 
pain syndrome. As for hernias of lumbar MCD, they 
are more characterized by radicular pain syndrome 
and, to a lesser extent, lumbalgia. It is known that 
most protrusions are successfully treated with 
conservative methods. The same applies to hernias of 
small size, up to 6 mm without signs of sequestration 
[8]. But a relatively small group of such patients do 
not respond to conservative treatment, and at the 
same time they do not have absolute indications for 
open surgical intervention. For such cases, PLMD can 
be effective. However, extensive experience has shown 
that this method works better in middle-aged patients 
up to 50 years of age [9]. At the same time, elderly 
patients are more likely to suffer from DUH. How can 
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we help them? Our experience shows that PLMD can 
be effective in patients over 50 years of age. However, 
it is necessary to take into account several conditions. 
 

Material and methods 

The work was performed at the Endoscopic 
Neurosurgery Medical Center in Dnipro, Ukraine, 
where PLMD has been performed since 1997. 

Study participants 

The study included 530 patients aged 50 to 72 years, 
with an average age of 58.6±5.63 years. There were 
260 men and 270 women. All patients gave written 
consent to participate in the research study, as 
indicated in the outpatient charts. The study was 
approved by the Ethics and Bioethics Commission of 
the Dnipro State Medical University of the Ministry 
of Health of Ukraine  

Group characteristics 

Out of all 530 patients, 2 groups were formed: group 
I included patients who underwent PLMD of one or, 
if necessary, two MHDs, with the presence of 
protrusions (410), in group II, PLMD was performed 
on MHD with hernia (120 patients). 

Inclusion criteria  

The examined group included patients whose age 
exceeded 50 years, the affected discs retained 
hydrophilicity and sufficient disc height (not less than 
2/3 of the norm), the sagittal size of the herniation 
did not exceed 6 mm, the absence of ossifying 
ligamentosis, the absence of degenerative stenosis of 
the spinal canal, the absence of spondylolisthesis. 
Protrusions of 3 to 5 mm in size were taken into 
account 

Research design 

For the purity of the study, only patients from the last 
10 years were selected, in which the Surgilas diode 
laser (Germany) and the domestic manufacturer – 
Lika-Surgeon (Cherkasy) was used. The wavelength of 
the laser was 980 nm. The load on one disk did not 
exceed 800 J. The duration of one pulse was 1 sec with 
a load of 15 J. Previously, all patients were examined 
on magnetic resonance imaging (MRI) machines of 
various manufacturers, but not lower than the 
magnetic field strength of 1.5 T. In addition, all 
patients underwent a computed tomography (CT) 
scan - a 16-slice tomograph from Toshiba (Japan). The 
operation was performed under a C-arch fluoroscope 
from Phillips (Netherlands). Pain was assessed before 
surgery and within 2 weeks using the VAS scale. The 

effectiveness of surgery after one month was assessed 
using the McNab scale. 

Statistical analysis 

The analysis of the obtained data was carried out 
using descriptive and analytical biostatistics methods. 
Quantitative indicators were presented using the 
arithmetic mean with the standard error (M±m). The 
magnitude of the treatment effect was calculated 
using the Cohen (d) method, and its reliability using 
the student’s t-test for related samples. A p value < 
0.05 (< 5%) was considered critically significant for all 
types of analysis performed [10]. 
 

Results and discussion 

The neurological condition of the patients was 
heterogeneous. In patients of group I, the average 
score of radicular syndromes was 6.4±0.83 according 
to VAS, and the average score of radicular syndromes 
was 5.2±0.62 points. Other symptoms occurred in 
group II: radicular syndrome was 7.24±0.93 points 
according to VAS, and the average score of radicular 
syndromes was 4.65±1.43 points. When choosing the 
tactics of PLD for group II with only symptomatic 
protrusions, we applied a laser load of about 880 J to 
the discs from L2 to L5, and about 700 J to the 
herniated disc L5-S1, taking into account that the 
volume of this disc is smaller than other discs. In 
patients of group II with herniated L2-L5 MCD, the 
laser load was 950 J, and in the case of herniated L5-
S1 disc, the laser load was reduced to 750 J. 
The results of the study (Tabl.No. 1) 1 indicate that 
in elderly patients of both groups during the first week 
after PLMD pain increases slightly, which is explained 
by the aseptic inflammatory reaction of the tissues 
surrounding the MCD. As for the characteristics of 
the groups, it can be noted that in group I, patients 
had symptoms of lumbalgia, while in group II, 
patients had symptoms of radicular pain. Moreover, 
the severity of radicular pain was significantly higher 
than the pain of lumbalgia. By the end of the month, 
the inflammatory reaction regresses, but the pain still 
remains at a high level. In group I, radicular pain 
decreased by only 15%, while in group II, radicular 
pain decreased by 21%, which is also not very 
significant. In our opinion, this is due to lower 
elasticity and lower tendency to repair in elderly 
patients. According to many scientific studies, in 
young and middle-aged patients, both radicular pain 
and lumbalgia significantly decrease a month after 
PLMD. That is, an elderly patient should be prepared 
in advance for the fact that after PLMD, the pain 
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syndrome will remain for one month. But this cannot 
be a contraindication for performing PLMD in elderly 
patients. Because after 3 months, the condition of 
such patients has significantly improved, as evidenced 
by the results of our examination with assessment on 

the McNab scale. At the same time, it can be noted 
that in patients of group II, who had hernias, the 
treatment results were slightly better than in patients 
of group I (Figure 1).

 

Table 1: Results of PLM in different groups by pain intensity according to VAS scale 
Pain type Group Number of patients Pain intensity according to VAS Cohen's 

d* Initial 1 week later 1 month later 

Radicular 
І 410 5,2±0,62 6,3±0,76 4,4±1,43 -0,04 
ІІ 120 7,2±0,93 7,8±1,45 5,7±0,87 -0,15 

Lumbalgia 
І 410 6,4±0,83 7,6±1,24 4,2±0,76 -0,14** 
ІІ 120 4,65±1,43 6,3±0,95 3,9±1,24 -0,05 

Notes: * effect size when comparing initial pain intensity with values after 1 month; ** significance of treatment effect (p<0.05) by 
Student’s paired t-test. 
 

 
Figure 1: The condition of patients according to the McNab scale 3 months after PLMD 

 

Thus, despite the fact that the results of PLMD in 
elderly patients are somewhat worse than in young 
and middle-aged patients, performing such an 
operation on them is advisable, given that other 
treatment methods are ineffective for them. The 
unsatisfactory results were explained not by technical 
errors, but by errors in the selection of patients for 
PLMD.  
 

Conclusions 

1. Temporary deterioration of the condition of elderly 
patients within a month after PLMD is explained by 
aseptic inflammation of the tissues surrounding the 
MHD and a decrease in elasticity and a decrease in 
the tendency to repair in such patients. 
2. With the correct selection of elderly patients, 
PLMD can be quite effective. 
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