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BACKGROUND AND OBIJECTIVES: Currently, the treatment of lumbar disk herniation (LDH) consists of conservative
treatment followed by surgery when symptoms persist; however, the optimal timing of surgery to achieve the best
clinical outcome is not clear. To evaluate the impact of durations of preoperative low back pain, disability, radicular leg
pain, motor, and sensory deficit on postoperative outcomes in patients with LDH who underwent microdiskectomy.
METHODS: In our cohort study, we prospectively enrolled patients with different durations of preoperative LDH
symptoms scheduled for microdiskectomy. The intensity and duration of radicular pain and disability were assessed using
patient questionnaires. The motor deficit was classified based on the Medical Research Council scale. The sensory deficit
was divided into present and absent. These parameters were assessed preoperatively and during postoperative 6-week, 6-,
12-, and 24-month follow-up visits.

RESULTS: In total, 1222 patients with LDH were enrolled. We observed that patients with LDH who underwent surgical
intervention within 1 month after the onset of symptoms achieved more favorable outcomes compared with patients
with longer duration of symptoms. Residual motor and sensory deficits 2 years after surgery were least common in
patients with LDH-associated neurological symptoms lasting up to 1 month.

CONCLUSION: Our results support the importance of timing surgery on the postoperative outcomes of patients with
LDH. Surgery for LDH within 1 month of the onset of symptoms leads to a faster improvement in neurological deficit and
more significant relief from radicular pain compared with the duration of the symptoms for more than 1 month.
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causes of disability worldwide. The degeneration cascadeisa ~ an intervertebral disk and primarily presents with low back pain
complex process that involves various factors and interactions (LBP).! The degenerative disk disease can result in lumbar disk

D egenerative disease of the spine is among the most prevalent ~ between physical and biological mechanisms. It begins at the level of

ABBREVIATIONS: FU, follow-up; LBP, low back pain; LDH, lumbar disk herniation; MRC, Medical Research Council; NRS, Numeric Rating Scale;
ODI, Oswestry Disability Index.
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— » 2 patients had relapse 6 weeks after surgery

14 patients had relapse 6 months after surgery
6 patients were lost from follow-up 6 months after surgery

.| 35 patients had relapse 12 months after surgery
12 patients were lost from follow-up 12 months after

18 patients had relapse 24 months after surgery
15 patients were lost from follow-up 24 months after

FIGURE 1. A flowchart depicting the count of patients excluded and those included in the statistical analysis. A
total of 1222 patients were included in the study. Overall, 69 patients had recurrent disk herniation with
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subsequent surgery, and 33 patients were lost to follow-up visits.

herniation (LDH) and compression of nerve roots.”” Typical
symptoms of LDH with sciatica include radicular pain, sensory
abnormalities, and weakness affecting the distribution of 1 or more
lumbosacral nerve roots. >

Typically, the initial step in managing symptoms associated with
LDH involves conservative treatment that should continue for
several weeks to several months.®® On the other hand, early surgery
for patients with LDH leads to quicker relief of leg pain and a faster
return to normal activities compared with conservative care.® An
example is cauda equina syndrome, where emergency surgery is
crucial for significantly improving neurological deficits.” Emerging
evidence suggests early surgery in patients with motor deficits
positively affects their postoperative outcomes.'”!" However, the
complex and often confusing healthcare systems, low awareness, and
patient reluctance contribute to delays in the surgical treatment and
frequently result in unsatisfactory postoperative outcomes. It is
important to note that the advantages of early surgery for LDH, such
as quicker recovery from neurological deficits, pain relief, and a return
to normal daily activities, are becoming increasingly recognized with
the advancement of minimally invasive techniques such as endo-
scopic diskectomy.'>!? These benefits of endoscopic diskectomy are
likely to play an even more crucial role in the timing of surgery and in
promoting faster recovery.

The objective of this study was to evaluate the impact of various
durations of preoperative LBP, disability, radicular leg pain, motor
deficit, and sensory deficit on postoperative outcomes in patients
with LDH who underwent microdiskectomy. The secondary aim
was to determine whether the timing of surgery affected residual
motor and sensory deficits 2 years after the microdiskectomy.
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METHODS
Study Design

The study design constitutes a prospective cohort study encom-
passing patients with varying LBP and LDH-associated radicular
symptomatology durations. It was conducted between April 2015 and
October 2022. All adult patients scheduled for microdiskectomy
because of symptomatic LDH were prospectively screened for eligi-
bility to participate. This study was executed following the Decla-
ration of Helsinki and received approval from the Institutional Review
Board.

Patient Enrollment

A written informed consent was obtained from each participant. To
be included in the study, each patient was required to meet the
following inclusion criteria: lumbar or lumbosacral radiculopathy with
or without sensory and/or motor deficits, positive straight leg raise
test, and current MRI or computed tomography scans demonstrating
LDH enabling surgical treatment. The exclusion criteria encompassed
any history of trauma, presence of an unknown radiographic mass,
MRI or computed tomography findings inconsistent with clinical
symptoms, existing inflammatory arthritis, or other rheumatologic
diseases.

Patient Characteristics

Demographic data, including sex, age, body mass index (BMI),
workload (sedentary, light, heavy, or retirement pension), intervertebral
segments involved, and intensity of LBP, radicular leg pain, and neu-
rological symptoms, were collected. LDH recurrence was found in 69
patients (5.65%) from 1222 patients who underwent microdiskectomy.
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TABLE 1. Basic Clinical Characteristics of the Included Patients

TABLE 1. Continued.

NEUROSURGERY

Characteristic Median IQR Characteristic Median IQR
Age 47.0 38.0; 58.0 Sensory deficit—Yes
BMI 271 24.5; 30.3 Preoperative 837 74.7%
Duration of low back pain (mo) 5.0 3.0; 120 After 6 wk 728 65.0%
NRS of back pain preoperative 5.0 4.0; 6.0 After 6 mo 653 58.3%
NRS of back pain after 6 wk 2.0 1.0; 2.0 After 12 mo 529 47.2%
NRS of back pain after 6 mo 1.0 0.0; 2.0 After 24 mo 500 44.6%
NRS of back pain after 12 mo 0.0 0.0; 1.0 Motor deficit—Yes (MRC 0-4)
NRS of back pain after 24 mo 0.0 0.0; 1.0 Preoperative 744 66.4%
Duration of radicular leg pain (mo) 4.0 2.0; 6.0 After 6 wk 586 52.3%
NRS of leg pain preoperative 6.0 4.0;7.0 After 6 mo 503 44.9%
NRS of leg after 6 wk 2.0 1.0; 2.0 After 12 mo 412 36.8%
NRS of leg after 6 mo 1.0 0.0; 2.0 After 24 mo 320 28.6%
NRS of leg after 12 mo 1.0 0.0; 1.0 BMI, body mass index; MRC, Medical Research Council; NRS, Numeric Rating Scale; ODI,
Oswestry Disability Index.
NRS of leg after 24 mo 0.0 0.0; 1.0
Assessment of functional status .
Preoperative Assessment
ODlI score preoperative 42.0 30.0; 54.0 On obtaining informed consent and meeting all requisite criteria, the
ODI score after 6 wk 18.0 12.0: 240 patient completed questionnaires detailing the intensity and duration of
pain, as well as disability, 1 day before the microdiskectomy. The intensity of
ODI score after 6 mo 10.0 4.0; 16.0 LBP and radicular pain was quantified using the Numeric Rating Scale
ODI score after 12 mo 20 00 100 (NRS) Dis:itbility assessment was c'olnducted using t}}e Oswestry Disability
Questionnaire. The degree of disability (level of function) was expressed as a
ODI score after 24 mo 0.0 0.0; 6.0 percentage and was calculated from the sum of the points from all questions
" in the Oswestry Disability Questionnaire. Oswestry Disability Index (ODI)
Sex N % can take values from 0% to 100%, where 0% means no disability and 100%
Male 656 58.6% indicates maximum disability because of LBP. Motor deficits were assessed
and graded by the Medical Research Council (MRC) scale and categorized
Female 464 41.4% as severe (MRC 0-2), moderate (MRC 3-4), or absent (MRC 5). Sensory
Workload deficits in the affected dermatome were classified as present or absent. These
clinical assessments were conducted by a neurosurgical resident and sub-
Light 205 18.3% sequently validated by a board-certified neurosurgeon.
Heavy 445 39.7% . .
Surgical Intervention
0y
Sedentary 293 26.2% Following the established institutional protocols, patients presenting
Retirement pension 177 15.8% with significant motor deficits or profound disabilities related to LDH
— were subjected to acute surgical intervention within days or weeks.
Level of herniation Conversely, the remaining patients received preoperative conservative
112 7 0.6% treatment for varying durations. The surgery was performed using an
operating microscope. An interlaminar approach was used in every case.
L2/3 42 3.8% The disk herniation was subsequently exposed and excised, along with the
L3/4 36 77% residual fragments of the nucleus pulposus within the intervertebral space.
L4/5 475 42.4% Postoperative Outcome
15/51 510 45.5% Postoperative on-site follow-up (FU) visits were conducted at 6 weeks,

6, 12, and 24 months after the surgical procedure. During FU visits, each
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TABLE 2. The Basic Characteristics of Patients Categorized Into Distinct Groups Based on the Duration of Low Back Pain, Radicular Leg Pain, and
Neurological Deficits

Age Gender Body mass index
Duration of low back pain Median IQR P-value Men Women P-value Median IQR P-value
<1 mo 46.5 40.0; 57.8 191 110 (64.7%) 60 (35.3%) 329 26.6 23.7; 29.8 .108
<6 mo 46.0 37.0; 56.0 306 (57.8%) 223 (42.2%) 27 24.5; 30.2
<24 mo 51.0 37.8; 60.0 153 (58.0%) 111 (42.0%) 274 24.9; 30.9
=25 mo 50.0 38.0; 58.0 87 (55.4%) 70 (44.6%) 269 23.9; 304
Duration of radicular leg pain  Median IQR P-value Male Female P-value  Median IQR P-value
<1 mo 44.0 38.0; 56.0 101 135 (61.9%) 83 (38.1%) 655 26.6 24.0; 294 .003
<6 mo 47.0 38.0; 57.0 363 (57.3%) 271 (42.7%) 26.9 24.2; 304
<24 mo 52.0 38.0; 60.0 116 (58.3%) 83 (41.7%) 282 253; 313
225 mo 49.0 40.0; 58.0 42 (60.9%) 27 (39.1%) 26.8 23.8; 30.1
Duration of neurological deficit Median IQR P-value Male Female P-value Median IQR P-value
<1 mo 44.0 38.0; 56.0 .059 151 (61.1%) 96 (38.9%) 735 26.5 23.8; 29.3 .003
<6 mo 47.0 38.0; 57.0 362 (57.2%) 271 (42.8%) 27.1 24.4; 30.7
<24 mo 52.0 38.0; 60.0 101 (59.4%) 69 (40.6%) 27.8 25.2;31.2
>25 mo 49.5 40.3; 58.0 42 (60.0%) 28 (40.0%) 269 23.9; 30.1

patient completed the identical questionnaires administered before the
operation. The neurological deficits were also evaluated using the same
methodology as before the surgical intervention. These evaluations were
executed by a neurosurgical resident and subsequently validated by a
board-certified neurosurgeon.

Statistical Analysis

Continuous variables were expressed as medians accompanied by IQR,
whereas discrete variables were represented as counts (N) alongside their
respective percentages. The Kruskal-Wallis test was used to analyze
continuous variables, followed by a post hoc Dunn test with Bonferroni
correction for multiple comparisons. For categorical variables, the 3 test,
augmented with Yates continuity correction, was used, and, subse-
quently, a post hoc % test with Bonferroni correction was conducted.
Adjustments were always calculated for an individual comparison. Post
hoc tests, which were calculated on 2 x 2 tables, provided the CI for
the difference in proportions, along with the P-values. The significance
threshold was established at P < .05. The analysis used R version 4.2.3 (R
Core Team 2021; R Foundation for Statistical Computing).

RESULTS

A total of 1222 patients were prospectively enrolled in the
study. Patients who experienced a recurrence of LDH (n = 69) or
were lost to FU visits (n = 33) were excluded from the statistical
analyses. Finally, 1120 patients underwent statistical analyses
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(Figure 1). The baseline characteristics of patients included in the
study are presented in Table 1. The cohort was divided into 4
groups based on the duration of LDH-related symptoms, in-
cluding radicular leg pain, LBP, disability, and neurological
symptomatology: <1, <6, <24, and 225 months (Tables 2-4). We
determined threshold values for improvement in LBP and leg pain
by more than 3 points on the NRS and ODI by 30% or more at
FU visits.' 410

Analysis of Radicular Leg Pain

At the 6-week FU visits, individuals who experienced preop-
erative radicular pain for <1 month exhibited a more pronounced
reduction in pain intensity (>3 points on the NRS) when compared
with those with a duration of preoperative symptoms <6 months
(P = .007, CI = —0.228; —0.030), <24 months (P = .003,
CI = —0.299; —0.047), and >25 months (P < .001, CI = —0.446;
—0.093) (Figure 2). Patients with a preoperative radicular leg pain
duration of <1 month experienced a more significant decrease in
pain intensity during the 6-month FU (P < .001, CI = —0.423;
—0.069), 12-month FU (P < .001, CI = —0.417; —0.069), and
24-month FU (P < .001, CI = —0.421; —0.080) visits in com-
parison with those whose radicular pain persisted 225 months.
Furthermore, a statistically significant decrease in pain intensity
was also noted during the 6-month FU, 12-month FU, and
24-month FU visits for patients with preoperative radicular pain

neurosurgery-online.com
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TABLE 3. The Levels of Intervertebral Disk Herniation Assessed in Relation With the Duration of Low Back Pain, Radicular Leg Pain, and Presence
of Neurological Deficits
Level of herniation
Duration of symptoms L1/2 L2/3 L3/4 L4/5 L5/s1
Duration of low back pain
<1 mo 0 (0.0%) 6 (3.5%) 18 (10.6%) 76 (44.7%) 70 (41.2%)
<6 mo 7 (1.3%) 26 (4.9%) 30 (5.7%) 220 (41.6%) 246 (46.5%)
<24 mo 0 (0.0%) 5 (1.9%) 27 (10.2%) 115 (43.6%) 117 (44.3%)
225 mo 0 (0.0%) 5 (3.2%) 11 (7.0%) 64 (40.8%) 77 (49.0%)
Duration of radicular leg pain
<1 mo 0 (0.0%) 5 (2.3%) 22 (10.1%) 94 (43.1%) 97 (44.5%)
<6 mo 7 (1.1%) 30 (4.7%) 37 (5.8%) 266 (42.0%) 294 (46.4%)
<24 mo 0 (0.0%) 3 (1.5%) 21 (10.6%) 87 (43.7%) 88 (44.2%)
225 mo 0 (0.0%) 4 (5.8%) 6 (8.7%) 28 (40.6%) 31 (44.9%)
Duration of neurological deficit
<1 mo 0 (0.0%) 5 (2.0%) 22 (8.9%) 103 (41.7%) 117 (47.4%)
<6 mo 7 (1.1%) 31 (4.9%) 46 (7.3%) 262 (41.4%) 287 (45.3%)
<24 mo 0 (0.0%) 2 (1.2%) 12 (7.1%) 82 (48.2%) 74 (43.5%)
=25 mo 0 (0.0%) 4 (5.7%) 6 (8.6%) 28 (40.0%) 32 (45.7%)

duration <6 months (P = .039, CI = —0.339; —0.007, P = .028,
CI = —0.336; —0.007, and P = .016, CI = —0.339; —0.013,
respectively) and <24 months (P=.001, CI = —0.434; —0.078, P<
.001, CI = —0.433; —0.084, and P=.001, CI = —0.412; —0.067,
respectively) when compared with the cohort with preoperative
radicular pain lasting 225 months. We found a statistically sig-
nificant difference in BMI (P = .003) (Table 2) and the workload
of patients divided according to the duration of radicular pain

(P = .014) (Table 4).

Disability and LBP Associated With LDH

During the 6-week FU visits, patients who had experienced
preoperative LBP for <1 month (= .028, CI = —0.286; —0.018)
and <6 months (P < .001, CI = —0.284; —0.071) exhibited a more
pronounced reduction in pain intensity (>3 points vs <3 points on the
NRS) when compared with patients with LBP persisting 225 months
(Figure 3). As for disability, at the 6-week FU visit, a decrease of 30%
or more in the ODI score (compared with <29%) was found sig-
nificandy more often in patients with LBP-induced disability
lasting <1 month compared with patients with duration of preop-
erative disability <24 months (P < .001, CI = —0.310; —0.065)
and >25 months (P = .022, CI = —0.299; —0.023). We observed
significant differences between the workload of patients divided
according to the duration of LBP (P = .017) (Table 4).

NEUROSURGERY

Analysis of Motor Weakness Caused by LDH

At the 6-week FU visit, significant differences were found in
postoperative improvement in motor deficit (transitioning MRC
grades from 0-2 to 3-4, from 0-2 to 5, or from 3-4 to 5), non-
improvement, and normal muscle strength in patients with duration
of radicular motor deficit of <1 month compared with patients with
duration of radicular motor weakness of <6 months (P < .001),
<24 months (P < .001), and 225 months (P < .001) (Figure 4).
Most patients who experienced motor improvements had motor
weakness lasting <1 month. Similarly, during the 6-, 12-, and
24-month FU assessments, differences in improvement in motor
deficit, nonimprovement, and normal muscle strength were ob-
served in patients with a preoperative radicular motor deficit
lasting <1 month relative to those with a duration of <6 months
(P < .001, P < .001, and P < .001, respectively), <24 months
(P < .001, P <.001, and P < .001, respectively), and 225 months
(P < .001, P < .001, and P < .001, respectively). In these cases,
improvements in motor deficits were most often observed in pa-
tients with motor weakness lasting <1 month. In addition, at the 6-,
12-, and 24-month FU visits, differences in improvement in motor
deficit, nonimprovement, and normal muscle strength between
patients were also noted in patients with a preoperative motor deficit
of <6 months (P = .028, P = .042, and P < .001, respectively)
and <24 months (P = .028, P = .008, and P = .008, respectively)
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TABLE 4. The Workload Distribution Among Patient Groups Determined by the Duration of Low Back Pain, Radicular Leg Pain, and Neurological
Deficits
Workload
Duration of symptoms Light Heavy Sedentary Retirement pension P-value
Duration of low back pain
<1 mo 31 (18.2%) 77 (45.3%) 37 (21.8%) 25 (14.7%) 017
<6 mo 96 (18.1%) 209 (39.5%) 148 (28.0%) 76 (14.4%)
<24 mo 36 (13.6%) 109 (41.3%) 65 (24.6%) 54 (20.5%)
225 mo 42 (26.8%) 50 (31.8%) 43 (27.4%) 22 (14.0%)
Duration of radicular leg pain
<1 mo 40 (18.3%) 97 (44.5%) 52 (23.9%) 29 (13.3%) 014
<6 mo 108 (17.0%) 253 (39.9%) 174 (27.4%) 99 (15.6%)
<24 mo 33 (16.6%) 76 (38.2%) 49 (24.6%) 41 (20.6%)
225 mo 24 (34.8%) 19 (27.5%) 18 (26.1%) 8 (11.6%)
Duration of neurological deficit
<1 mo 47 (19.0%) 109 (44.1%) 61 (24.7%) 30 (12.1%) 011
<6 mo 107 (16.9%) 251 (39.7%) 173 (27.3%) 102 (16.1%)
<24 mo 27 (15.9%) 66 (38.8%) 41 (24.1%) 36 (21.2%)
225 mo 24 (34.3%) 19 (27.1%) 18 (25.7%) 9 (12.9%)

when contrasted with patients exhibiting radicular motor weakness
225 months. At these FU visits, improvement in motor deficit
was least common in patients with radicular weakness lasting
225 months. We also found significant differences between the
BMI (P = .003) and workload (P = .011) of patients divided
according to the duration of preoperative neurological deficit

(Tables 2 and 4).

Residual Motor Deficit

Residual motor deficit (MRC 0-4) 2 years after surgery was the
least frequent in patients with a duration of preoperative motor
deficit of <1 month (11.3%) compared with patients with radicular
weakness lasting <6 months (31.3%; P <.001, CI = 0.127; 0.272),
<24 months (32.4%; P < .001, CI = 0.102; 0.319),
and 225 months (55.7%; P < .001, CI = 0.278; 0.609) (Figure 5).

Analysis of Sensory Deficit in Patients With LDH

FU assessments at 6 weeks, 6, 12, and 24 months postoper-
atively indicated differences in improvement in sensory deficit,
nonimprovement, and normal sensory function among pa-
tients exhibiting preoperative sensory deficits lasting <1 month,
in comparison with those whose sensory deficits persisted
for <6 months (P < .001, P < .001, P < .001, P < .001, re-
spectively), <24 months (P < .001, P <.001, P <.001, P < .001,
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respectively), and for durations 225 months (P = .006, P < .001,
P < .001, P < .001, respectively) (Figure 6). During these FU
visits, improvements in sensory deficits were found most often in
patients with a neurological deficit lasting <1 month.

Residual Sensory Deficit

At the 24-month FU visit, residual sensory deficits were observed
least frequently in patients who experienced a duration of preop-
erative motor deficits of <1 month (29.6%) compared with those
with a sensory deficit duration of <6 months (47.2%, P<.001, Cl =
0.084; 0.270), <24 months (47.1%, P =.002, CI = 0.048; 0.302),
and >25 months (68.6%, P < .001, CI = 0.225; 0.555) (Figure 5).

DISCUSSION

In this extensive prospective cohort study involving patients who
underwent surgical treatment of LDH, we established that the
duration of preoperative symptoms significantly influenced post-
operative clinical outcomes. Our findings indicated that patients
with LDH who underwent surgical intervention within 1 month
after the onset of symptoms achieved the most favorable outcomes.
Conversely, in cases where LDH symptoms persisted for a duration
of 1 month to 2 years, patient outcomes were markedly impaired,
particularly concerning motor and sensory deficits. Ultimately, we

neurosurgery-online.com
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A Change in radicular leg pain at 6-week follow-up visit
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C Change in radicular leg pain at 12-month follow-up visit
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B Change in radicular leg pain at 6-month follow-up visit

D Change in radicular leg pain at 24-month follow-up visit

Hkk

1
*

100% ' - :
80%
60%
40%
20%
0%

<1month <6 months <24 months 225 months
Duration of radicular leg pain

Decrease in
NRS pain score

N3
N

Hkk

f Hkk !
T 1

<1month <6 months <24 months 225 months
Duration of radicular leg pain

100%

80%

Decrease in
NRS pain score

| B
N

60%

40%

20%

FIGURE 2. The graphs illustrate a reduction in radicular leg pain, quantified as a decrease of 3 points or less (indicated by the red column) and 4 points or more (represented
by the blue column), in accordance with the NRS across patient cohorts during the postoperative 6-week A, 6-month B, 12-month C, and 24-month D follow-up visits.
Asterisks denote a statistically significant difference between the groups (*P < .05; ***P < .001). NRS, Numeric Rating Scale.

noted the least favorable postoperative outcomes in patients pre-
senting with LDH-associated symptoms lasting beyond 2 years, as
these individuals exhibited the highest percentage of residual motor
and sensory deficits, even 2 years postsurgery.

Effectiveness of Early Surgery in Patients With LDH
The study presented highlights the critical importance of early
surgical intervention on outcomes for patients diagnosed with
LDH and relevant neurological symptoms. Consistent with our
findings, the efficacy of prompt surgical treatment for LDH is
supported by several publications emphasizing a more rapid

NEUROSURGERY

recovery compared with conservative treatment.*!”*'® Neverthe-
less, the studies above were not consistent and varied in their
recommendations regarding the optimal timing for surgery in
patients with LDH. Several factors, mainly the retrospective design
of most studies, differences in measuring symptom duration or
postoperative recovery, the lack of symptom severity assessments,
and the overall quality of the studies, may have contributed to a
notable degree of heterogeneity. By contrast, this study addresses
many of these limitations, primarily through prospective data
collection, a standardized assessment of symptoms and their se-
verity, a substantial patient cohort, and a FU period of 24 months.
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A Change in low back pain at 6-week follow-up visit
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FIGURE 3. Graph A illustrates a reduction in LBP scores of 3 points or fewer (indicated by the red column) and 4 points or more (represented by the blue column) among
patient groups during the G-week postoperative follow-up visit, as measured by the NRS. Graph B depicts a decrease in ODI scores of 29% or less (as shown in the red column)
and 30% or more (as indicated by the blue column) among patients in distinct groups based on the preoperative duration of LBP during the same 6-week postoperative follow-
up visit. Asterisks denote a statistically significant difference between groups (*P < .05; ***P < .001). LBP, low back pain; ODI, Oswestry Disability Index; NRS, Numeric

Furthermore, this study represents the first comprehensive exam-
ination of the impact of LDH surgery on patients experiencing
radicular symptoms lasting beyond 2 years.

It is acknowledged that approximately 20% to 40% of patients
diagnosed with LDH require surgery despite undergoing con-
servative treatment.'”*? The significance of surgical intervention
in managing LDH is substantiated by numerous high-quality
publications, which demonstrate superior outcomes in patients
with LDH who underwent surgical procedures compared with
those who received long-lasting nonsurgical treatment.”!*?
Nevertheless, in clinical practice, surgical treatment of patients
presenting with LDH is frequently postponed. This delay may
adversely affect postoperative recovery and overall outcomes.
Previous research has shown that early surgery in patients with
LDH leads to recovery that is about twice as fast compared with
conservative treatment methods.®!”*'” Other studies on motor
deficits related to LDH have also highlighted the benefits of early
surgical decompression.'®!" These recommendations align with
our results, which validate the importance of early surgery in
improving neurological deficits among patients diagnosed with
LDH. This also applies to sensory deficits, where a longer du-
ration of preoperative neurological symptoms is associated with a
greater likelihood of residual symptoms.

Discogenic LBP and LDH Surgery

Discogenic LBP frequently occurs in patients with LDH. The
generator of discogenic LBP is linked to degenerative disk disease.”?
The treatment of discogenic LBP typically encompasses conservative
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management, including pharmacotherapy and physical or psycho-
logical rehabilitation. If conservative treatments prove ineffective,
surgical interventions involving fusion or artificial disk replacement
should be contemplated.”* In this study, we observed a more sub-
stantial reduction in LBP during the 6-week FU assessments among
patients diagnosed with LDH who experienced a duration of LBP
lasting up to 1 month before microdiskectomy. Like other evaluated
parameters, patients with a history of discogenic LBP exceeding
2 years demonstrated the least significant reduction in pain levels.

LBP is often associated with the limitation of normal daily
activities, which can be quantified by the ODI, a usual outcome
metric.”?>?” The findings of our study indicated that a reduction
in the ODI was most pronounced in patients with LDH and
preoperative LBP, which persisted for less than 1 month. Simi-
larly, we noted variances in the ODI only 6 weeks postsurgery.
The rapid decline in LBP and ODI observed in patients un-
dergoing microdiskectomy, occurring within 1 month of symp-
tom onset, may be attributable to less advanced degenerative
changes and more significant inflammatory processes associated
with the early stages of disk degeneration.?%-"

Limitations

Our study presents several limitations. One of the primary
limitations pertains to classifying motor and sensory deficits.
The categorization of motor and sensory deficits has been
simplified because of the number of groups involved, which
restricts the statistical evaluation of a larger number of groups.
However, the MRC classification system divides radicular motor
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A Change of muscle strength at 6-week follow-up visit

e
r 1

100%

o .

60%

40%

- l . .
0%

<1month <6 months <24 months 225 months
Duration of preoperative motor deficit

. Unchanged
Improved
Normal muscle
strength

C Change of muscle strength at 12-month follow-up visit

*x

100%) —
80%

81.4% X
- - I
40%

60%
11.4%
20%

. Unchanged

Improved
Normal muscle
strength

<6 months <24 months 225 months
Duration of preoperative motor deficit

<1 month

B Change of muscle strength at 6-month follow-up visit

*
! dkk !
! Kk !
f kK !
| |
- -
80%
. Unchanged
60% Improved
Normal muscle
71.3% 7% B strength
40%
- . . .
<1month <6 months <24 months 225 months

Duration of preoperative motor deficit

D Change of muscle strength at 24-month follow-up visit

100%
80%
. Unchanged
60% Improved
Normal muscle
strength
40%
15.7%
N . .

<1month <6 months <24 months 225 months
Duration of preoperative motor deficit

FIGURE 4. The graphs illustrate the variations in muscle strength among patients categorized by the preoperative duration of radicular motor deficit, with specific columns representing
unchanged strength (red column), improved strength (middle column), and normal muscle strength (blue colummn). This analysis encompasses postoperative 6-week A, 6-month B, 12-
month C, and 24-month D follow-up visits. Asterisks denote statistically significant differences between the groups (*P < .05; **P < .0I; ***P < .001).
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A Residual motor deficit 24 months after surgery
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FIGURE 5. The graphs show residual motor A and sensory B deficits 24 months after surgery. Graph A depicts a residual motor deficit (MRC 0-4), as shown in the red
column, and, full muscle strength (MRC 5), as indicated by the blue column. Graph B illustrates a residual sensory deficit (as shown in the red column) and normal sensory
Sfunction (as shown in the blue column). Asterisks denote significant differences between groups (*P < .05; **P < .01; ***P < .001). MRC, Medical Research Council.

deficits into severe, moderate-to-mild, and normal categories,
along with the presence or absence of sensory deficits, reflecting
standard clinical practice. In patients with a longer duration of
symptoms, standard conservative treatment, including bed rest,
analgesics, rehabilitation, periradicular therapy, or epidural
steroid injections, was performed. This makes it difficult to
compare clinical outcomes in patients after early surgery and
patients with defined conservative treatment who underwent
later surgery. Another limitation may be the absence of a long-
term outcome, which may be the topic of a future study. Owing
to the necessity of uniform FU visits for all patients, waiting
2 years from the operation date for the last enrolled patient
becomes essential.

CONCLUSION

Our findings substantiate the critical importance of the surgical
intervention timing on the postoperative outcomes of patients with
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LDH. Surgical treatment within 1 month of the onset of symptoms
associated with LDH results in a more rapid and pronounced
alleviation of radicular pain and LBP, as well as enhancements in
disability and motor and sensory deficits when compared with
surgeries conducted at a later stage. Furthermore, residual motor
and sensory deficits observed 2 years postsurgery were more
prevalent among patients who experienced a preoperative duration
of neurological symptomatology related to LDH exceeding 1
month.
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A Change of sensory function at 6-week follow-up visit B Change of sensory function at 6-month follow-up visit
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FIGURE 6. The graphs illustrate the comparison of sensory function status among various patient groups based on the preoperative duration of sensory deficit. The indicated
columns represent unchanged or loss of sensory function (red column), improved sensory function (middle column), and normal sensory function (blue column) over the 6-week
A, 6-month B, 12-month C, and 24-month D follow-up visits. Asterisks denote significant differences between groups (*P < .05; **P < .01; ***P < .001).
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