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Abstract

Introduction: Lumbar disc herniation is a common pathology of young and middle-aged patients. Fissures and tears in the annulus
fibrosus become weak points that facilitate herniation of the nucleus pulposus, especially when extreme forces ‘attack’ the intervertebral
disc. A significant biomechanical force applied to a healthy (‘normal’) disc can have the same effect. Disc protrusions and herniations to
varying degrees penetrate the spinal canal.

Aim: This study aims to present features of lumbar disc herniation in pediatric and elderly patients and evaluate them with respect to
data reported in the literature.

Materials and methods: Five hundred eighty-nine patients were assessed, 64 of whom were children (0-18 years), and 98 were elderly
patients (>60 years). The operated patients were followed up for at least three years. All data were recorded at the regular follow-ups (at 1
and 3 months, and at 1 and 3 years after surgery). We used chi-square tests and directional measures to determine statistically significant
data. Operative treatment in children and elderly patients was 28% (162) of our cohort’s total number of patients.

Results: Analyzing postoperative MacNaB, our result showed that children have 23.4% excellent and 76.6 good self-assessment, while
in elderly patients, on the one hand, MacNaB used to be excellent or good in 78.5%, and on the other hand, 21.5% had fair or poor self-
assessment (p<0.05).

Conclusions: Long-term postoperative outcomes were worse in elderly patients than in children. This was mainly due to the poor status
of the intervertebral discs according to the Phirman scale and the associated pathologies at other levels.
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INTRODUCTION

and ‘rare’ fibrochondrocyte cells, whose task is to buffer
various forces on the human spine standing vertically in

Lumbar disc herniation (LDH) is a common pathology of
young and middle-aged patients. The intervertebral disc is
a complex structure composed of collagen, proteoglycans,

the three-dimensional space. Normal age-related changes
lead to a decrease in the production of proteoglycans. This
causes the disc to collapse, and overstresses the annular
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fibrous ring surrounding the nucleus pulposus. Fissures
and tears in the annulus fibrosus become weak points that
facilitate herniation of the nucleus pulposus, especial-
ly when extreme forces ‘attack’ the intervertebral disc. A
significant biomechanical force applied to a healthy (‘nor-
mal’) disc can have the same effect. Disc protrusions and
herniations to varying degrees penetrate the spinal canal.
Pain in the lumbosacral region combined with radicular
pain is a direct consequence of root ischemia and neuro-
chemical (aseptic) inflammation caused by inflammatory
factors existing in the disc material itself. Sensory disorders
in the genital area, together with loss of control of the pelvic
reservoirs (the cauda equina syndrome) and loss of motor
function in the legs, are indications for urgent diagnosis
and, most often, surgical treatment. The naturally expected
clinical outcomes of the treatment are the elimination of
the underlying pain, the correction of motor and sensory
deficits, and the restoration of working capacity.

AIM

The aim of this study was to present the characteristics of
LDH in pediatric and adult patients and compare them to
data from the literature.

MATERIALS AND METHODS

Between 2012 and 2017, 614 patients were studied at the
Neurosurgery Clinic (Dr. Georgi Stranski University Hos-
pital, Pleven). Twenty-five patients (4.7%) dropped out of
the study. The reasons were insufficient and missing docu-
mentation, inability to communicate in the early postoper-
ative period, and some technical issues.

Five hundred eighty-nine patients remained in the
study, of whom 64 were children (0-18 years) and 98 were
elderly patients (>60 years). The follow-up time of the op-
erated patients was at least 3 years. All data were recorded
on regular follow-ups (at 1 and 3 months, and at 1 and 3
years after surgery). We used chi-square tests and direc-
tional measures to determine statistically significant data.

RESULTS

Operative treatment in children and elderly patients was
28% (162) of the total number of patients in our cohort

(Table 1). The most common levels were L4-5 (47%) and
L5-Ecl (40%). It correlates with data from the literature.

Table 1. Investigated cohort (children and elderly patients, total
28%)

Patients group  Number of
. Percentage
(by age) patients
0-18 years 64 11%
19-60 years 427 72%
>60 years 98 17%

Thirty-one percent of all patients associated the onset of
complaints with an acute moment, commonly weight lift-
ing, sports, and spine trauma. That was most familiar in
young patients (1-44 years). The relationship between the
acute moment - ‘weight lifting’ and the severity of the clin-
ical picture (VAS input, ODI) is impressive, but not statisti-
cally significant (Table 2).

Twenty-nine percent of all patients had accompanying
diseases distributed as follows: 54% with arterial hyper-
tension; 34% with diabetes mellitus; 5% with carcinoma,
and 7% with coxarthrosis. Thirty-six patients had more
than one accompanying disease, most often a combina-
tion between arterial hypertension and diabetes mellitus.
This data was most familiar to the elderly than children
(p<0.05).

In a sample of 20 patients, we evaluated the MRI find-
ings in the lumbar region according to Phirman scale, the
VAS score for lumbar and leg pain (at discharge), and the
self-assessment of the patient’s condition at discharge ac-
cording to the MacNab criteria (Table 3).

Categorically, in younger patients with low grades (Z,
II) of the Phirman criteria at levels other than the level
of disc prolapse, the final postoperative VAS & MacNab
scores were significantly more favorable. Conversely, as a
rule, in elderly patients with ‘worse” scores according to
the Phirman criteria, the postoperative VAS & MacNab
scores were in the less favorable spectrum. (Fig. 1 and 2)

The analysis of the postoperative MacNaB scores re-
vealed that 23.4% of the children had an excellent self-as-
sessment and 76.6% of them had a good self-assessment.
In contrast, for elderly patients, on the one hand, the Mac-
NaB scores were either excellent or good in 78.5% of the
cases, and on the other hand, 21.5% of them had a self-as-
sessment score of either fair or poor (p<0.05) (Table 4).

Table 2. Relationship between the acute moment - ‘weight lifting’ and the severity of the clinical picture

LDH (other)

LDH due to ‘weight lifting’

n = 468 n=121 palue
Oswestry disability index (0-100) 50421 61+17 0.10
Visual analog scale leg pain (0-10) 6.9+2.4 7.842.3 0.19
Visual analog scale back pain (0-10) 5.1+3.3 5.6+3.8 0.54
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Table 3. Phirman associated values

Age-Related Lumbar Disc Herniation

Phirman scale i::ple L1-2 12-3 L3-4 L4-5 L5-S1 XOA: ::l:ili(s;l;?:ge :eAgS::i;ilischarge MacNab
Patient 1 28 I II I 1 \% 1 1 Excellent
Patient 2 17 I I I I \% 1 1 Excellent
Patient 3 47 111 IV-a \Y% III 1I 2 2 Good
Patient 4 44 I II 11 \Y% 1I 1 1 Excellent
Patient 5 58 I IV-b 111 IV-a I 2 2 Good
Patient 6 37 1 I I A% 1 1 1 Excellent
Patient 7 70 IV-a II1 111 111 \% 3 1 Fair
Patient 8 33 I I I IV-b I 1 1 Excellent
Patient 9 43 I I I I IV-b 2 1 Good
Patient 10 55 I I I 11 IV-b 2 2 Good
Patient 11 63 IV-b IV-b v v IV-b 3 2 Fair
Patient 12 63 I 11 IV-b IV-a I 2 2 Good
Patient 13 50 I I I 11 A% 1 1 Excellent
Patient 14 65 I I 111 IV-a \% 2 2 Good
Patient 15 51 II II I IV-b II 1 1 Excellent
Patient 16 48 I I II III IV-a 2 1 Good
Patient 17 54 111 111 IV-a IV-a \% 3 3 Fair
Patient 18 15 I I I \Y% I 1 1 Excellent
Patient 19 52 1 1I II I IV-b 1 1 Excellent
Patient 20 40 I I II I \Y% 1 1 Excellent

Figure 1. A 63-year-old patient with L4-5 lumbar stenosis and L3-4 lumbar disc herniation with poor MacNab self-assessment. Note:
Multilevel decompression followed by fusion could be performed in such patients.

Analysis of the parameters - mean VAS values of lumbar
pain/leg pain (for both groups- children and elderly patients)
postoperatively and within 1 month after surgery shows sta-
tistically significant differences (p<0.05) between standard

(SD) and microdiscectomy (MD) in both age groups. Lum-
bar and leg pain was prolonged in SD, probably due to oper-
ative wound extent, the tissue healing process, and iatrogenic
nerve root irritation, respectively (Tables 5, 6).
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Figure 2. A 17-year-old patient with one ‘pathologic’ level and excellent self-assessment according to MacNab.

Table 4. Analysis of postoperative MacNab

Age grou
1-18 19-60 S >60 Total
1 N 15 272 33 320
% 23.4% 63.7% 33.6% 54.4%
MACNAB ) N 49 155 44 248
% 76.6% 36.3% 44.9% 42.1%
N 0 0 21 21
3 % 0% 0% 21.5% 3.5%
Total N 64 427 98 589
% 100% 100% 100% 100%
Chi-square tests
Asymptotic significance
Value df (Z-Zi dIe) d) 8
Pearson chi-square 42.557 4 0.000
Likelihood ratio 41.476 4 0.000
Linear-by-linear association 7.652 1 0.006
N of valid cases 589
Table 5. ANOVA analysis of lumbar pain
ANOVA analysis (lumbar pain) SD (N=91) MD (N=71) p
Postoperative 1.22+0.64 0.97+0.52 <0.05
1 month after operation 0.51+0.50 0.25+0.43 <0.05
Table 6. ANOVA analysis of leg pain
ANOVA analysis (leg pain) SD (N=91) MD (N=71) P
Postoperative 1.20+0.64 0.96+0.51 <0.05
1 month after operation 0.43+0.49 0.22+0.41 <0.05
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The analysis of mean VAS scores of lumbar/leg pain
postoperatively and within one month after surgery showed
that there was a statistically significant difference (p<0.05)
between young and elderly patients. Children (1-18 years)
responded more difficultly and postoperatively reached the
optimal surgical outcome later, most likely as a result of
the activity of inflammatory and neuromodulatory agents
(Fig. 3).

Figure 3. Graphic expression by age groups and lumbar pain
(Kaplan-Meier analysis).

Note: Children (1-18 years) responded more difficultly and post-
operatively reached later the optimal surgical outcome.

Figure 4. Graphic expression by age groups and leg pain (Ka-
plan-Meier analysis).
Note: Identical graphic expression for leg pain.

DISCUSSION

The role of trauma in causing lumbar disc herniation in
children is more significant than in adults.!'3! Children are
unlikely to have disc degeneration or a previous period of
low back pain. Clinical signs and symptoms are similar to
those in elderly patients but are much more acute at the on-

Age-Related Lumbar Disc Herniation

set. Clinical and imaging evaluation is similar to that in the
elderly. Reports of fusion in pediatric patients are in a small
percentage. There are no well-defined selection criteria.
The congenital anomalies were not considered in this study.
There appears to be no relationship between anomaly and
a herniated disc. It is important to recognize anomalies like
spina bifida during routine preoperative planning to avoid
iatrogenic neurological damage.!*!

The literature on discectomy in children reveals mixed
results over time. Initial results are excellent. At a one-year
follow-up, Papagenlopoulos et al.*) reported 93% good or
excellent results. At the last follow-up, ranging from 12 to
45 years, 92% were good or excellent but there were 28%
re-operated. Parisini et al.l’) documented 95% success at a
short-term follow-up, while at long-term follow-up (mean
12.4 years) good or excellent results were documented in
87% of cases. These researchers found a 10% reoperation
rate at 10 years. DeOrio and Bianco!”! showed 96% good
or excellent results at initial follow-up, decreasing to 74%
at the final review. Many other series document similar
results.[8°] In our 3-year follow-up of patients with LDH
operated by two methods (MD and SOD), 11% of patients
with this pathology in the age group (0-18 years) were
observed. Our data correlate with these literature data —
23.4% excellent and 76.6 good MacNaB status and 7.5%
reoperations.

On the one hand, LDH is much less common in elderly
patients than in active-age patients (17 vs. 71%), but on the
other hand, LDH is less common in children than in elderly
patients (11% vs. 17%). The nucleus pulposus dehydrates
with age and is less likely to herniate. Lumbar stenosis and
joint hypertrophy are frequent problems.!'”) Nevertheless,
LDH can occur with or without the presence of stenosis.
The results of discectomy in this population are compa-
rable to younger patients, assuming they have the correct
diagnosis. Maistrelli et al.l'!] reported results of discecto-
my in 32 patients over 60 years of age. Clinical findings
were similar, with 81% of patients having radicular pain
as well as a positive Laseque test. At an average follow-up
of 50 months, good or excellent results were found in 87%
of cases. None of the patients had evidence of neurogenic
claudication, which is an important distinguishing feature
in making the diagnosis of disc herniation versus stenosis.
Jonsson and Stromqvist!!?! also found that discectomy in
patients over 70 years of age had good results documented
at a 2-year follow-up. In our 3-year follow-up of patients
with LDH operated by both methods (MD and SOD), we
report that 17% of patients with this pathology are in the
age group of >60 years. Our long-term postoperative out-
come data are worse than those of the pediatric patients
and are mainly related to the poor status of the interverte-
bral discs according to the Phirman scale (78% excellent or
good MacNaB status and 7.5% reoperations).

Recurrent lumbar disc herniation (rLDH) is the most
unsatisfactory and undesirable result for surgeons, pa-
tients and health-insurance organizations.!') Many stud-
ies report rLDH rates approximately between 5% and
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25%. 14161 On the one hand, age difference and body mass
index have not been reported as significant risk factors for
recurrent lumbar disc herniation in other studies. On the
other hand, smoking and physical activity levels in young-
er patients may increase the risk for lumbar disc re-her-
niation.l'” Other studies suggest different factors, such as
alcohol consumption, compliance with doctors’ postoper-
ative recommendations, level of daily physical activities,
type of occupation, return to work, education, surgeon’s’
choice, etc.'82% Kim et al. report other predictions for
re-herniation after percutaneous endoscopic discectomy:
high body mass index, age, protrusion type of lumbar disc
herniation, and positive Modic changes.'>?°! However,
Swartz and Trost do not consider smoking, herniation lev-
el, and duration of symptoms to be sufficient risk factors
for recurrent lumbar disc herniation.?!! Wilke et al. have
presented an in-vitro model and shown that at a young-
er age, a highly hydrated nucleus pulposus is more likely
to re-herniate under mechanical stress.??) They have also
pointed out that re-herniation is less likely to occur in pa-
tients older than 55. In our study, disc degeneration with
ageing also acted as a protection against re-herniation.

CONCLUSIONS

The long-term postoperative outcome in elderly patients is
worse than in children and is mainly due to the poor status
of the intervertebral discs according to the Phirman scale
and associated pathologies at other levels.
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Pe3tome

BBefieHue: Ipboka fycKa MOACHUYHOTO OT/ENa TI03BOHOYHNKA AB/IACTCSA YaCTON MaTO/MOTHel MALIeHTOB MOJIOZOTO U CPEHEro BO3-
pacra. TpelyHbl 1 pa3pbiBbl B HMOPO3HOM KOJIblie CTAHOBATCS CIaObIMI MeCTaMU, KOTOPbIe CIIOCOOCTBYIOT I'PbDKe CTYAEHUCTOTO
sApa, 0COOEHHO KOTfAa 9KCTpeMasIbHble CHIbI «aTaKyI0T» MeXKIIO3BOHKOBBII [UCK. 3HAUMTeIbHAsL 6MOMeXaHNIeCKas CUIIA, IPUIOXKEH-
Hasl K 30pOBOMY («HOPMa/TIbHOMY») JUCKY, MOXKET IMeTb TOT >Ke 9 deKT. [IpoTpysunu u rpsDKU FUCKOB B Pa3HOIL CTETIeHN IIPOHNUKA-

IOT B [IO3BOHOYHBIN KaHaJI.

U.e.ﬂb: 3JTto MCCIENOBaHNE HAIIpAaB/IEHO Ha TO, 4TOOBI IIpeNCTaBUTb 0CobeHHOCTHI I'PBDKU IOACHNYHOIO OTHE/IA IIO3BOHOYHMKA Y neTen
I MO>KNMJIBIX ITALIMEHTOB M OEHNUTD MIX 110 CPABHEHUIO C JAHHBIMU, ITPENCTAB/IEHHBIMI B INTEPATYpPE.

Martepuanbl n MeTofibl: Bsino o6cenoBano 589 marueHTOB, 64 13 KOTOPBIX 661N feTbMu (0-18 eT) 1 98 marMeHTOB MOXKIIOTO BO3-
pacra (> 60 1et). OnepupoBaHHble 60/IbHBIE HAOTIONAMICH He MeHee TPEX JieT. Bee faHHBIe GBIV 3aPerCTPUPOBAHBI IPY PETY/SIPHBIX
Habmonennsx (depes 1 u 3 Mecsina, a Takxke 4epes 1 u 3 rofa mocye onepanum). Mbl UCIIONb30BA/IN TECT XM-KBAPAT M MEPbI HATIPAB-
nenHoctu (directional measures) fis ompenenenysi CTaTUCTUYECKN 3HAYMMBIX JaHHBIX. OnepaTnBHOE eYeHNe feTeil U MOXXIIBIX
MalyeHToB cocTaBmno 28% (162) ot o611jero 4ncia ManyeHToB Halllell KOTOPTHL.

Pe3ynbratbl: AHamusupys nocneonepanoHHbii MacNaB, Hamn pesynbTar mokasai, 4To y feTeit 23.4 % MMeOT OTIMYHYIO U 76.6
XOPOIIYI0 CAMOOLIEHKY, B TO BpeMs KaK Y ITal[ieHTOB MOXXI/IOTO BO3PACTa, C OHON cTOpoHbl, MacNaB paHblie 6bi/1a OTIMYHOI MIN
xopoltreit y 78.5 %, a ¢ Apyroit CTOpOHbL, 21.5 % MMey yIOBIeTBOPUTEIbHYIO WIN IVIOXYIO CaMOOLIeHKY (p<0.05).

3aknioueHue: OrnanéHHble OCTeONepaliOHHbIE MICXO/bl Y HOXKMIIBIX MAIMEHTOB OBUIM XyXKe, 4eM Y fieTeil. B ocHoBHOM 310 6BLIO
CBS3aHO C HEY/OB/IETBOPUTE/IbHBIM COCTOSIHVEM MEXXII03BOHKOBBIX VICKOB I10 1iKase Phirman u conmyTcTByoOLIIMMY TATONOIMAMM Ha
IPYTUX YPOBHAX.

KnwoueBble cnoBa

BospactHasa LDH, pesy/brarsl oneparmii, 3a60/1eBaeMOCTb
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