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Objective. To perform comparative analysis of the results of surgical treatment of patients with intervertebral disc herniation of differ-
ent age groups.

Material and Methods. The results of treatment of 2,448 patients (1,307 men and 1,141 women) with lumbar intervertebral disc hernia-
tion were analyzed. Out of them, 393 (16 %) people were elderly and senile patients with a mean age of 66 years. Evaluation of the treat-
ment results in patients with herniated intervertebral discs was carried out in two groups: Group I — young and middle-aged patients; and
Group II — elderly and senile patients. Mandatory preoperative evaluation included clinical and neurological examination, radiation diag-
nostic methods (X-ray, CT, CT-myelography, MRI), and survey using scales and questionnaires (VAS, ODI, CCI).

Results. Body mass index (BMI), blood loss, duration of surgery, and length of hospital stay were statistically significantly greater in
patients of Group II. In terms of pain, quality of life before and within 5 years after surgical treatment, patients of groups I and II have
no statistically significant differences. The total complication rate was 4.9 %, while in patients of Group II complications developed sta-
tistically significantly more often (1.7 times) than in patients of Group I (p = 0.02). The most common complication was unintentional
durotomy, which occurred in 3.6 % of cases, without statistically significant differences between groups. Epidural hematomas requiring
revision intervention were observed in 13 patients, statistically significantly more often in patients of Group II (p = 0.04). The volume of
blood loss in patients of Group II is significantly greater (p < 0.001). The cumulative index of reoperations over the 5-year follow-up pe-
riod in Group [ was 11.5 %, in Group II — 13.6 %. During the first year, reoperations in Group I amounted to 6.0 %, in Group IT — 8.7 %
(p = 0.05), which indicates the possible effect of age on the frequency of repeated operations. Convincing data on the effect of BMI and
the comorbidity index on this indicator have not been obtained. The most common cause of reoperation in patients with herniated discs
in both groups was hernia recurrence at the operated level, while the relapse rate in Group II was slightly higher — 46 % (n = 37) com-
pared with 36 % (n = 168) in Group 1.

Conclusion. No difference was found between the clinical outcomes of surgical treatment of herniated intervertebral discs in patients of
different age groups during a 5-year follow-up period. Elderly and senile age is a predictor of a higher frequency of early and intraopera-
tive complications, an increase in the surgery duration and in the volume of intraoperative blood loss. Obesity and concomitant somatic
pathology do not affect the clinical outcomes of surgical treatment and the cumulative index of repeated operations in patients with her-
niated discs of the lumbar spine.
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According to large-scale epidemiologi-
cal studies, almost 400 million new cases
of symptomatic degenerative pathology
of the lumbar spine are diagnosed annu-
ally in the world, which comprises 5.5 %
of the world’s population [1]. Of these,
degenerative changes are accompanied
by persistent vertebral and/or radicular
pain in 266 million people. Degenerative
lumbar spinal stenosis is the most

common cause of surgical interventions
in elderly patients [2]. Currently, more
than 600 million people on Earth are
older than 60 years of age. At least one
somatic disease occurs in 60-88 % of
cases in this age group. The frequency
rate of surgeries for degenerative diseases
among all interventions on the spine is
59.9-714 % [3].
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Modern authoritative epidemiologi-
cal studies also indicate an increase in
the number of elderly patients with a
degenerative pathology of the lumbar
spine [4, 5]. Lumbar microdiscectomy is
the most frequently performed operation
in patients with back pain accompanied
by radicular pain; in particular, more than
300,000 such interventions are performed
annually in the USA [6, 7).
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Osteoporosis, multilevel degen-
erative lesions of the spine, thin dura
mater, the presence of concomitant
somatic pathology and degenerative
scoliotic deformities, as well as dys-
function of blood coagulation caused
by the intake of anticoagulants, are
typical of elderly and senile patients,
which makes a certain contribution to
the specificity of their surgical treat-
ment [8§].

The strategy of surgical treatment
of elderly patients with intervertebral
disc herniation does not differ from
that for patients of young and mid-
dle age; conventional microsurgical
discectomy is the method of choice
in such cases [9, 10]. The preference
should be given to minimally invasive
surgical treatment options, since these
methods allow preserving paraverte-
bral muscles, as well as osseous and
ligamentous structures of the lumbar
spine. This, in turn, results in improved
treatment outcomes, decreased pain, as
well as reduced risk of intraoperative
complications, relapses, and instability
of the operated spinal motion segment
[11, 12]. There are very few data in the
literature on the early and long-term
results of surgical treatment of elder-
ly and senile patients with interverte-
bral disc herniation [12-14]. All the
information, as well as the data on the
rate of complications (unintentional
durotomy, epidural hematoma, recut-
rent disc herniation, and instability of
the operated or adjacent segment), are
scattered and contradictory.

Preoperative diagnosis of interver-
tebral disc herniation in elderly peo-
ple causes additional difficulties since
narrowing of the spinal canal in this
category of patients is caused by the
presence of not only hernia sequestra-
tion but also other intervertebral disc
elements, hypertrophied facet joints,
and ligaments, as well as osteophytes
[15]. The lack of unified approaches to
the surgical treatment of intervertebral
disc herniation in elderly and senile
patients complicated by lumbar spinal
stenosis indicates the urgency of the
problem and requires further research
[16]. It should be noted that there are

no comparative studies on the age
effect on the long-term treatment out-
comes in a large number of patients of
various age groups with intervertebral
disc herniation, which has prompted
us to conduct this research.

The study aims to perform a com-
parative analysis of the results of sur-
gical treatment in patients of differ-
ent age groups with intervertebral disc
herniation.

The study presents a monocentric
retrospective non-randomized cohort
analysis with level IIIC evidence (out-
come assessment, UK Oxford, v. 2009).

Material and Methods

The results of the treatment of 2,448
patients (1,307 (534 %) men and 1,141
(46.6 %) women) with lumbar disc
herniation operated on at the Federal
Center of Neurosurgery (Novosibirsk)
from 2013 to 2017 were analyzed. The
patients’ age was 45/43 [35; 55] years
(hereinafter data format: mean/median
[1; 3 quartile]). Of these, 393 (16 %) were
elderly and senile patients (60-75 and
75-90 years old according to the WHO
criteria, 1963).

The inclusion criteria are the follow-
ing: radiculopathy with the VAS pain
score of >5, the presence of a morpho-
logical substrate for compression in the
form of intervertebral disc herniation
based on neuroimaging data according
to the Michigan State University (MSU)
classification for herniated interverte-
bral discs [15], and no positive effect of
conservative treatment for more than
12 weeks.

The study did not include patients
with central and lateral stenosis of the
spinal canal with clinical manifesta-
tions of neurogenic intermittent clau-
dication, scoliotic deformity of the
lumbar spine with a Cobb angle of
more than 10°, instability of the spi-
nal motion segment, as well as a pre-
vious history of surgery on the spine.
The exclusion criteria were also tumor
and inflammatory lesions of the spine,
as well as decompensation of somatic
pathology.
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The set of mandatory preopera-
tive examination procedures included
clinical and neurological data, general
spondylography in frontal and lateral
projections, functional spondylogra-
phy, SCT, CT myelography, MRI, and
questionnaires. VAS score was used to
assess the severity of pain in the back
and lower extremities [17]. Quality of
life was evaluated using the Oswestry
Disability Index (ODI) [18, 19]. The CCI
(Charlson Comorbidity Index) score
[20], which reflects the 10-year surviv-
al rate of patients with concomitant
somatic pathology taking into account
the age [21], was used to assess the
somatic status.

Clinical and diagnostic evaluation
criteria were the following:

1) during the clinical and neurolog-
ical examination, radiculopathy syn-
drome (radicular pain, muscle weak-
ness and/or altered reflexes in a myo-
tome and/or sensory disturbances in a
dermatome) was assessed [22];

2) instability of the spinal motion
segment was excluded by performing
functional spondylography using the
criteria of White and Panjabi [23]; the
spinal motion segment was consid-
ered unstable in case of a score of 5
Or more;

3) SCT was used to assess the condi-
tion of the facet joints, reveal the pres-
ence of osteophytes and ossification
of the posterior longitudinal ligament
to exclude central and lateral stenosis.
Lumbar spinal stenosis was defined as
a circumscribed osteoligamentous nat-
rowing of the spinal canal with clini-
cal manifestations including back pain
and clinical symptoms in the legs that
deteriorate upon standing and walk-
ing (neurogenic claudication) [24]. The
criteria for stenosis of the lateral recess
were a decrease in its angle (less than
30°) or depth (less than 3 mm) [25].
Criteria for central stenosis of the spi-
nal canal were the following: the sagit-
tal size of the spinal canal is less than
13 mm, the sagittal dimension of the
dural sac is less than 10 mm, the trans-
verse length of the spinal canal is less
than 15 mm, the interfacet distance is
less than 15 mm, and the cross-section
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area of the dural sac is less than 130
mm? [26];

4) the pathomorphological sub-
strate in the form of a herniated inter-
vertebral disc was assessed using MRI
data; disc herniation was defined as a
local displacement of the disc mate-
rial (nucleus pulposus, cartilage, the
fragmented apophyseal region of the
vertebral body, or fragmented annular
tissue) beyond the disc space [27] caus-
ing a disco-radicular conflict, as seen
on T1- and T2-weighted MRI images
(1.5 Tesla) in the sagittal, axial, and
coronal planes with a slice thickness
of 1-3 mm. Hernias were classified
according to the MSU classification sys-
tem by measuring the axial slice in a
T2-weighted image, which was used to
determine the causes of surgical treat-
ment [15];

5) CT myelography was used mainly
in cases when the data of X-ray, SCT,
and MRI examinations did not allow
to clearly and unambiguously identify
the pathomorphological substrate that
causes nerve root compression, mainly
in multilevel degenerative changes.

These evaluation criteria were used
to plan the level and extent of surgery
based on the principle of clinical and
morphological compliance, accord-
ing to which the operation should be
aimed at eliminating the pathomot-
phological substrate that determines
the persistent disco-radicular conflict
while minimizing anatomical destruc-
tion of the supporting structures of the
spine [16, 28]. Body mass index (BMI)
scores were also evaluated. The BMI
of the studied patients was 28.6/28.1
[24.6; 31.6]. Besides, the duration of
surgery, intraoperative complications
and blood loss, length of hospital stay,
and recurrence of disc herniation were
analyzed in the operated patients. The
following complications were taken
into account: unintentional duroto-
my, postoperative hematoma, residual
compression, increased neurological
deficits, and surgical site infections [29,
30]. The follow-up period ranged from
12 months to six years, the mean fol-
low-up was 2.7 years.

The surgical treatment aimed to
eliminate nerve root compression
caused by the pathomorphological sub-
strate in the form of disc herniation.
All patients underwent conventional
microdiscectomy: resection of the het-
niated part of an intervertebral disc
through the posterior approach using
a surgical microscope and microsurgi-
cal instruments based on the general
principles of microsurgery through a
limited skin incision [31]. If a hernia
was located laterally to the external
pedicular line, extraforaminal micro-
discectomy was performed using the
standard technique through the modi-
fied Wiltse’s approach [32, 33].

Results of the treatment of patients
with intervertebral disc herniation
were assessed in two groups of patients.
Age was used as a stratification criteri-
on according to the WHO classification.

Group I included young and middle-
aged patients: 2,055 patients in total
(1,128 (55 %) men and 927 (45 %)
women); age equaled 41/41 [34; 50]
years; BMI was 28.3/27.7 [24.3; 31.5].

Group 1II consisted of elderly and
senile patients: 393 patients in total
(179 (46 %) men and 214 (54 %) wom-
en); age equaled 66/64 [62; 69] years;
BMI was 30.2/29.7 [26.4; 32.8].

The follow-up period for Group
II was more than 12 months; the fol-
low-up was collected from 233 (59 %)
patients. Some patients were invited
for examination; most of them were
interviewed by telephone.

For Group [, the follow-up data
was collected according to the algo-
rithm described below. All data from
the follow-up for Group II were divid-
ed into blocks according to the time
elapsed after the operation: 1-2 years,
2-3 years, etc. The number of patients
in each block has been registered.
Approximately the same number of
patients was randomly selected from
Group I patients, whose follow-up
made it possible to form groups com-
parable in size by observation peri-
ods. There were 246 patients in Group
[ with a follow-up of more than 12
months. An additional survey was cat-
ried out to ensure that the subgroup of
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patients with a follow-up did not differ
from the main group in input param-
eters: age, gender, BMI, comorbidity
index, duration of surgery, and intraop-
erative blood loss. Detailed information
on the number of patients in each peri-
od is presented in the Results section.

Primary data was collected at a fed-
eral medical institution where medical
care is provided mainly to non-resi-
dent patients (in our case, they con-
stituted more than 60 %), including
the most remote regions of the Rus-
sian Federation. For this reason, the
following assumptions were made dut-
ing the analysis of repeated interven-
tions: in most cases, patients who ex-
perienced recurrent pain syndrome at
different time intervals after primary
surgery sought treatment at the same
hospital where the primary surgery
had been performed; the dropout of
patients due to the diseases that made
it impossible to perform a repeated
intervention (including the death of
elderly patients) was not taken into
account. There is no doubt that this
imposes certain restrictions on the
possibility of generalizing the results.
However, it should be noted that the
figures obtained allow one to calcu-
late a lower estimate for the frequency
of reoperations and draw appropriate
conclusions. This method of assess-
ing long-term treatment outcomes is
widely used in the medical literature [9).
The issue of correct patient selection
remains very difficult, especially for
medical institutions with a heavy work-
load of medical staff. Another approach
can be applied to eliminate systematic
bias in patient selection: it is to use the
Propensity Score Matching (PSM) index
when conducting retrospective studies
(34, 35). However, we did not use it in
our study, since we wanted to ensure
maximum representation of different
patients in both groups.

Statistical processing of the data
was conducted using the R software v.
3.6.2 [36]. To compare pre- and post-
operative parameters, a two-sided Wil-
coxon test was used. Two independent
groups were compared using the two-
sided Mann-Whitney test or Fisher’s
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exact test. P =0.05 was considered the
level of statistical significance.

Results

Table 1 presents the results of the com-
parison of group I and II patients by age,
BMYI, intraoperative blood loss, as well as
the duration of surgery and hospital stay.
Intraoperative blood loss and duration
of surgery were statistically significantly
higher in Group II patients; the same was
noted for the duration of hospital stay
and BMI (p < 0.001).

The difference in the BMI scores
between the groups merits consider-
ation: it is significantly higher in Group
II (Fig. 1).

The disco-radicular conflict was
mostly determined at the L5-S1 level
in Group I (53.9 %) and at L4-L5 in
Group II (63.8 %). Table 2 shows data
on the levels of intervertebral disc het-
niation in the studied groups.

Disc herniation was found in the
spinal canal in 96.8 % of Group I
patients and only 92.6 % of Group II
patients. Hernias were classified as
types 2A and 2AB according to the MSU
classification. According to neuroimag-
ing data, a herniated disc that caused
nerve root compression was statistical-
ly significantly more often (p = 0.001)
located laterally to the external pedic-
ular line in Group II patients (7.4 % in
Group II and 3.2 % in Group I), which
is type 2C (extraforaminal disc hernia-
tion) according to the MSU classifica-
tion. These patients underwent extrafo-
raminal microdiscectomy through the
modified Wiltse approach.

Initial scores reflecting the patients’
condition based on the results of ques-
tionnaires before surgery are as follows:
0.4/7.0 [4; 9] VAS (back pain), 8.3/9.0
[7; 10] VAS (leg pain), and 54/56
[40; 68] ODI in Group I; 5.5/6.0 [4;
7] VAS (back pain), 6.9/7.0 [6; 8] VAS
(leg pain), and 56/56 [44; 70] ODI in
Group IL

The results were evaluated 12 and
more months after surgical treatment.
The values are the following: 1.0/0.0
[0; 2] VAS (back pain), 1.0/0.0 [0; 2]
VAS (leg pain), and 7.0/4.0 [4; 9] ODI

in Group [; 2.2/2.0 [0; 3] VAS (back
pain), 1.8/1.5 [0; 2] VAS (leg pain), and
18.0/17.0 [4; 25] ODI in Group IL. The
follow-up lasted for up to 72 months.
Data on the number of patients in the
subgroups with the follow-up are pro-
vided for various periods of the survey
(according to the questionnaires) in
Table 3.

Fig. 2 shows the results of the com-
parison of the following parameters
between the groups: VAS (back pain)
and VAS (leg pain) before and after
surgery.

The severity of pain in the back and
leg according to VAS before surgery
was statistically significantly higher
in Group I patients than in individu-
als of Group II (p < 0.001). No sta-
tistically significant differences were
found in the postoperative period and
at follow-up.

The results of the comparison of life
quality indicators in groups I and II are
shown in Fig. 3.

No statistically significant differenc-
es in the quality of life (ODI) before
and within five years after surgery were
found between groups I and II. How-
ever, indicators of the quality of life
were statistically significantly worse in
Group I than in Group II by the sixth
year of the follow-up (p = 0.03).

Analysis of complications in the
perioperative period. The total num-
ber of diagnosed complications was
120 (4.9 %) cases, with complications
developing statistically significantly
more often in Group II than in Group
[ patients (p = 0.02). The most frequent
intraoperative complication was unin-
tentional durotomy (89 cases, 3.6 %);
there were no statistically significant
differences between the groups. Post-
operative epidural hematomas requir-
ing revision surgeries were observed
in 13 (0.5 %) patients and statistically
significantly more often in Group II
(p = 0.04). Other early postoperative
complications such as residual com
pression with clinical manifestations
(8 cases, 0.3 %) and late complications
in the form of surgical site infection
(5 patients, 0.2 %) requiring revision
of the postoperative wound did not
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have statistically significant differenc-
es between groups I and II. There was
a lethal outcome in one case due to
hemorrhagic shock as a result of an
extremely rare surgical complication
(injury to the left common iliac artery).
Thus, the rate of postoperative compli-
cations was 1.7 times higher in Group
Il patients (4.4 % in Group [ and 7.4 %
in Group I, p = 0.02).

The distribution of complications in
the groups is presented in Table 4.

Repeated surgical interventions. The
frequency of reoperations in patients
after microsurgical discectomy and the
cumulative index of reoperations for
the 5-years are presented in Table 5.

Reoperations were mostly per-
formed in the first year after the pri-
mary surgery. Moreover, their frequen-
cy was statistically significantly lower
(p = 0.05) in Group I than in Group II.
The cumulative index of reoperations
over 5 years period was 13.6 % in
Group II, which is 2.1 % higher than
in Group L.

There were no repeated surgical
interventions after a 3-year follow-up
period in Group II patients. The fre-
quency of repeated surgeries by year is
presented in Fig. 4.

The reoperations were analyzed,
which allowed us to determine the
main reasons for seeking repeated sut-
gical care (Fig. 9).

The main causes of repeated surget-
ies after removal of herniated discs are
the following (surgeries due to compli-
cations were excluded):

1) relapses: 71 (3.5 %) cases in
Group I and 17 (4.3 %) patients in
Group II;

2) instability: 56 (2.7 %) cases in
Group I and 11 (2.8 %) patients in
Group II;

3) adjacent level disease: 43 (2.1 %)
cases in Group I and 12 (3.1 %) patients
in Group I,

4) FBSS: 23 (1.1 %) cases in Group [
and 1 (0.3 %) patient in Group IL

Recurrent disc berniation. Recur-
rence of disc herniation is the repeat-
ed occurrence of a hernia at the same
level in the absence of radicular symp-
toms within six months after surgical
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treatment [37]. The occurrence of a
disc herniation within six months is
considered an early relapse, which is
attributed to surgical complications by
some authors [38].

Early recurrences of interverte-
bral disc hernias were detected in 20
(1.0 %) patients of Group I and in six
(1.5 %) patients of Group II. They were

regarded as surgical complications.
Thus, all recurrent hernias requiring
surgical revision, including early cases,
were detected in 71 (3.5 %) patients of
Group I and in 17 (4.3 %) individuals
of Group II, which amounted to 36 %
and 46 % of all repeated operations,
respectively.

Table 1
Comparison of body mass index (BMTI), blood loss, surgery duration, and length of hospital stay
between groups I and I1
Parameter Group I (n = 2,055) Group II (n = 393)
value range value range
BMI 28.3/27.7 15.8; 58.0 30.2/29.7 19.2;49.5
[24.3; 31.5] [26.4; 32.8]
Blood loss, ml 69.4/50.0 5.0; 870.0 119.2/50.0 5.0; 1000.0
[50.0; 50.0] [50.0; 100.0]
Duration of 69.9/65.0 20.0; 245.0 76.4/70.0 30.0; 315.0
surgery, min [55.0; 80.0] [60.0; 90.0]
Length of hospital 4.8/5.0 [3.0;6.0] 1.0; 30.0 5.5/5.0 [4.0;6.0) 2.0;16.0
stay, days
0.08 =
0.06 =
? 0.04 =
12}
=
[*
A
0.02 =
0.00 =
20 30 40 50 60
BMI
|:| Group I |:| Group II
Fig. 1
Density of the distribution of body mass index in group I and II patients
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Instability of the spinal motion seg-
ments with a score of more than 5
(according to the criteria of White and
Panjabi) at the level of surgical inter-
vention was diagnosed in 56 (2.7 %)
patients of Group I and in 11 (2.8 %)
patients of Group II over the entire
follow-up period. All of these patients
underwent decompression and stabili-
zation surgeries.

The distribution of the types of
repeated surgical interventions at the
operated segment by years is presented
in Fig. 6.

Long-term degenerative changes at
the adjacent level (adjacent segment
disease (ASD)) were detected in 43
(2.1 %) patients in Group I and in 12
(3.1 %) cases in Group IL

Continued degeneration of the adja-
cent segment in the form of interver-
tebral disc herniation was diagnosed in
nine (0.4 %) and three (0.8 %) patients
in groups I and II, respectively. All of
these patients underwent conventional
microdiscectomy.

Instability of the adjacent seg-
ment was revealed only in Group I
patients (4 cases, 0.2 %). They under-
went decompression and stabiliza-
tion surgeries. Degenerative changes
in the adjacent segment manifested
themselves as clinical symptoms of
facet joint inflammation in 30 (1.5 %)
and nine (2.3 %) cases in groups I and
II, respectively, and required radiofre-
quency ablation of the medial branch
of the recurrent meningeal nerve.

Failed back surgery syndrome
(FBSS) was detected in 16 (0.7 %)
patients of Group L A total of 23 sur-
geries were performed. A system for
chronic epidural stimulation was
installed in seven (0.3 %) cases based
on the results of test epidural stimu-
lation (16 surgical interventions). In
Group II, FBSS was detected in only
one (0.3 %) patient. Surgical interven-
tion in the form of a test epidural stim-
ulation was performed: the test turned
out to be negative.

All data on the distribution of
repeated surgeries, including compli-
cations, are provided in Table 0.
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Table 2
Distribution of patients by the level of intervertebral disc herniation, n (%)
Level Group I Group II
L1-12 4(0.2) 3(0.9)
L2-L3 17 (0.8) 19 (4.8)
L3—L4 65 (3.2) 41 (10.4)
L4—L5 861 (41.9) 251 (63.8)
L5—S1 1108 (53.9) 79 (20.1)
Total 2055 (100.0) 393 (100.0)
Table 3
Number of patients in the groups for each follow-up period, n
Group Follow-up period
1—2 years 2—3 years 3—4 years 4-—5 years 5—6 years
I 100 49 50 41 15
11 107 45 52 38 16
Thus, the main reasons for repeat- | at an adjacent level (2.1 % and 3.1 %
ed seeking of surgical care in patients | in Group I and Group II, respectively).
of both groups are problems with the Decompression and stabilization
operated segment (8.2 % and 9.4 % of | interventions in groups I and II were
all primary operations in groups [ and | performed using various surgical
II, respectively) versus interventions

approaches and techniques; their dis-
tribution is shown in Fig. 7.

There were no statistically signifi-
cant differences in the frequency of
repeated stabilization surgeries due
to instability at the operated level in
patients of both groups: 56 (2.7 %) cas-
es in Group I and 11 (2.8 %) cases in
Group IL

Assessment of the effect of BMI on
the frequency of repeated interven-
tions revealed statistically significant
differences only in Group I patients
in the first year of the follow-up (p =
0.028). It is noteworthy that the high-
est frequency of repeated surgeries was
observed during the first year after the
initial surgery: 6.0 % in Group I and
8.7 % in Group II patients; while reop-
erations during the 2-to-5-year peri-
od accounted for only 5.5 % and 4.9 %
of all reoperations in groups I and II,
respectively (Table 7).

Even though there was a statistically
significant difference in the effect of
BMI on the frequency of reoperations
in Group I during the first year, we do
not consider it clinically significant
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Fig. 2
Surgery outcomes according to the VAS: back pain (a), VAS: leg pain (b); X-axis: 0 — values before surgety, 2 — values in the period of
1-2 years, etc.
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Table 4

Complications in the two group of patients, n (%)

Type of complication Group I Group II Total p (I-1I)
Unintentional durotomy 71 (3.50) 18 (4.60) 89 (3.60) 0.30
Postoperative hematomas 8 (0.40) 5(1.30) 13 (0.50) 0.04
(revision surgery)

Residual compression 7 (0.30) 1 (0.30) 8 (0.30) 1.00
Neurological disorder 1 (0.05) 3(0.80) 4(0.20) 0.01
Surgical site infection (revision surgery) 3(0.10) 2 (0.50) 5(0.20) 0.18
Rare complication (blood loss and injury 1 (0.05) — — 1.00

to the great vessels)

(since the difference between the mean
and medians does not exceed “17).

No statistically significant differenc-
es were found in both groups when
assessing the effect of the comorbidity
index (CCI) on the number of reopera-
tions (Table 8).

Discussion

The distribution of Group I patients
according to the levels affected and
localization of the morphological
substrate for compression that causes
a stable disco-radicular conflict
corresponds to the available literature
data. For instance, in young and middle-
aged patients, the L5-S1 level is most
often affected (53.9 %), while L4-L5 is
the least affected (41.9 %). The location
of hernias in such patients mostly
corresponds to the MSU types 2A and
2AB. According to N.A. Konovalov et al.
[39), disc herniation occurs in 67 % cases
at the L5-S1 level and in 31 % cases at
[4-L5, with a predominant paramedian
location of hernias (mean patient age, 45
years; 87 % of the patients were below 60
years of age). It is noteworthy that L4-
L5 is the most affected level in Group
I (63.8 % of cases), while only 20.1 % of
hernias were located at the L5-S1 level in
these patients. Furthermore, a tendency
for the processes of intervertebral disc
degeneration to shift in the cranial
direction was observed in elderly

Total: 91 (4.40) 29 (7.40) 120 (4.90) 0.02 patients: disc herniation was detected in
104 % of patients at L3-14 and in 4.8 %
of cases at L2-L3, which is not typical of
younger patients at all. Such a tendency

Table 5

Incidence of reoperations after microsurgical discectomy and a 5-year cumulative incidence of reoperations, n (%)

Follow-up period Group I Group II Comparison (p)
(repeated surgeries with a sufficient follow-up (repeated surgeries with a sufficient
period) follow-up period)
0—1 year 123 (6.0) out of 2055 34 (8.7) out of 393 0.05
1—-2 years 45 (2.5) out of 1779 11 (3.3) out of 331 0.45
2—3 years 18 (1.3) out of 1368 4 (1.6) out of 255 0.77
3—4 years 11 (1.2) out of 913 0 (0.0) out of 169 0.23
4—5 years 2 (0.5) out of 426 0 (0.0) out of 77 1.00
Total: 211 (11.5) 49 (13.6) —
72
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Distribution of repeated surgeries: several patients had reoperations both at the operated

was also noted in the study by Hoggett
et al. [9]. Furthermore, an intervertebral
disc herniation that caused nerve root
compression was statistically significantly
more often (p = 0.001) located laterally
to the external pedicular line in Group
II (7.4 %) than in Group I (3.2 %), which
is classified as type 2C according to the
MSU classification system.

Nie et al. [10] compared the results
of treatment of middle-aged individu-
als and patients over 80 years of age
with intervertebral disc hernias and

revealed high-efficiency rates and sat-
isfaction with the results of surgical
treatment among patients of all age
groups. This is consistent with the data
we obtained 24 months after the ini-
tial surgery: 1.0/0.0 [0; 2] VAS (back
pain), 1.0/0.0 [0; 2] VAS (leg pain), and
7.0/4.0 [4; 9] ODI in Group I; 2.2/2.0 [0;
3] VAS (back pain), 1.8/1.5 [0; 2] VAS
(leg pain), and 18.0/17.0 [4; 25] ODI
in Group IL

The data obtained by S.0. Arestov
et al. [40] indicate the effectiveness
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of the treatment (more than 90 % in
terms of subjective assessment of the
results). It should be noted that clinical
outcomes according to VAS and ODI
in the long-term follow-up period in
patients with lumbar disc herniation
are not affected by surgery duration
and the average hospital stay, as well
as the surgical methods used, since
the results of treatment after endo-
scopic and conventional open opera-
tions have no statistically significant
differences [41]. To improve the treat-
ment outcomes in patients with disc
herniation, G.I. Nazarenko et al. [42]
propose the simultaneous use of radio-
frequency denervation of facet joints
and open microsurgery, especially in
patients with spondyloarthritis, since
it provides the possibility of regression
of not only radicular symptoms in the
postoperative period, but also verte-
bral pain syndrome. In our study, the
need for radiofrequency denervation
of facet joints due to the progression
of arthrosis at adjacent levels arose in
39 patients: in 30 (1.5 %) patients of
Group I and in nine (2.3 %) patients
of Group IL

Aleem et al. [43] compared postop-
erative ODI scores in young, elderly,
and senile patients. The authors not-
ed the same improvement in the early
postoperative period and within one
year in all the analyzed groups [43]. We
have also noted no statistically signifi-
cant differences in the quality of life
(ODI) scores before and after surgi-
cal treatment in patients of groups 1
and II in the 5-year follow-up period
in our study. The comparability of clini-
cal outcomes of surgical treatment of
elderly and senile patients with the
results in younger patients in the early
postoperative period is also evidenced
by the data of other studies [9, 16, 44].
However, the indicators of the quality
of life in Group I patients deteriorate
by the sixth year of the follow-up; and
the difference becomes statistically sig-
nificant (p = 0.03). This is due to the
progression of degenerative changes
in the lumbar spine with an increase in
VAS (back pain). VAS (back pain) and
ODI scores are 3.2/2.0 [1.0; 5.5] and
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27.2/20.0 [14.5; 42.5] in Group I and
1.9/1.0 [0; 2.5] and 13.0/8.0 [4.4; 14.5]
in Group II, respectively.

The incidence of complications after
lumbar microdiscectomy remains quite
high; according to various estimates,
it varies from 15 % to 30 % and does
not show a steady downward trend in
any country in the world [28, 45]. A
study has demonstrated that 13,000
out of 79,000 patients (16.4 %) who
had undergone surgical treatment on
the spine experienced various types
of complications [40]. In our study, the
total number of complications in both
groups was 4.9 % (120 cases), since it
included only patients who had undet-
went microdiscectomy. The impact of
the type of surgery on the lumbar spine
on the number of complications is also
evidenced by the study of Saleh et al.
[12].

In our study, a greater intraopera-
tive blood loss was obtained in Group
II patients (p < 0.001). E.M. Fadeev et
al. [30] analyzed the volume of intra-
operative blood loss during surgical
interventions on the spine and estab-
lished that it depends on many rea-
sons, in particular, on bone mineral
density. According to M.M. Alexanyan
et al. [47], the volume of blood loss was
also higher in patients with increased
BMI. The authors attribute it to the

Table 6

Distribution of patients by types of complications that led to repeated surgery, n (%)

Complication Operated level

Group I Group I1 P
Early recurrence of IVD herniation 20 (1.0) 6(1.5) 0.29
IVD herniation recurrence 51(2.5) 11(2.8) 0.73
Instability 56 (2.7) 11 (2.8) 0.87
IVD herniation — — —
Denervation — — —
Residual compression 7 (0.3) 1(0.3) 1.00
Removal of hematoma 8(0.4) 5(1.3) 0.04
SSI 3(0.1) 2(0.5) 0.18
FBSS 23 (1.1) 1(0.3) 0.16
Total: 168 (8.2) 37 (9.4) 0.43

Percentage ratio is calculated relative to primary interventions (2,055 for group I; 393 for group I1). IVD —

FBSS — Failed Back Surgery Syndrome.

Adjacent level

Group I Group I1 P

4(0.2) — 1.00
9(0.4) 3(0.8) 0.42
30 (1.5) 9(2.3) 0.27
43 (2.1) 12 (3.1) 0.26

intervertebral disc; SSI — surgical site infection;
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Distribution of repeated surgeries due to instability of the operated spinal motion segment

Table 7

Body mass index in the study groups depending on the presence of repeated interventions
Follow-up Group I Group II
period no reoperation reoperation P no reoperation reoperation P
0—1 year 28.3/21.7 [24.3; 31.4) 29.5/28.7 [24.9; 32.7] 0.028 30.1/29.6 [26.3; 32.8] 31.4/30.6 [28.7; 35.0] 0.203
1—-2 years 28.4/27.8 [24.5; 31.5] 29.4/28.6 [25.4; 33.7] 0.312 30.1/29.6 [26.4; 32.7] 31.7/30.3 [28.5; 33.9] 0.390
2—3 years 28.5/27.9 [24.6; 31.6] 29.0/28.1 [25.9; 30.3] 0.857 30.2/29.6 [26.5; 32.8] 32.8/31.3 [29.4; 34.7] 0.276

Table 8

Correlation between the presence of repeated surgeries and the Charlson Comorbidity Index (CCI)
Follow-up Group I Group II
period no reoperation reoperation P no reoperation reoperation P
0—1 year 0.95/0.98 [0.96; 0.98] 0.94/0.98 [0.96; 0.98] 0.525 0.68/0.77 [0.53; 0.90] 0.73/0.90 [0.53;0.90] 0.156
1-2years 0.95/0.98 [0.96; 0.98] 0.95/0.98 [0.93; 0.98] 0.503 0.69/0.77 [0.53; 0.90] 0.72/0.77 [0.77;0.90] 0.586
2—3 years 0.95/0.98 [0.96; 0.98] 0.95/0.98 [0.96; 0.98] 0.857 0.70/0.77 [0.53; 0.90] 0.80/0.77 [0.77; 0.80] 0.837

presence of varicose (dilated) verte-
bral venous plexuses. In our study, the
patients in Group II predominantly had
an increased BMI and, apparently, a
decreased bone mineral density, which
we did not take into account. A signifi-
cant volume of intraoperative blood
loss in elderly and senile patients, in
whom the need for blood transfusions
arises, is observed in 10.0 % of patients
during operations on the lumbar spine,
while intraoperative blood loss com-

prises 50.0 % of all complications and
62.5 % of all minor surgical compli-
cations [12]. The authors consider the
duration of surgery of more than 120
minutes and the complexity of the sut-
gical procedure to be the predictors
of complications in geriatric patients.
For this reason, they suggest minimiz-
ing the extent of surgery to reduce the
volume of intraoperative blood loss in
elderly patients.
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The most common complication in
elderly and senile patients is uninten-
tional durotomy, which is caused by
thinning of the dura mater and atro-
phy of epidural adipose tissue. For
instance, Chen et al. [8] conducted a
retrospective study of 2,184 patients
who had undergone microdiscectomy
and found that the elderly age was the
risk factor for unintentional duroto-
my in 4.6 % of cases [8]. In our study,
unintentional durotomy in Group II

DEGENERATIVE DISEASES OF THE SPINE



HIRURGIA POZVONOCHNIKA 2020:17(3):66-80

V.S. KLIMOV ET AL. COMPARATIVE ANALYSIS OF TREATMENT RESULTS IN PATIENTS WITH DISC HERNIATION OF DIFFERENT AGE GROUPS

patients was the same (4.6 %). Albayrak
et al. came to the same conclusion [14].
Based on the analysis of treatment out-
comes in 1,159 patients after microd-
iscectomy, the authors established the
overall incidence of durotomies (1.2 %)
and suggested age and female gender
as predictors.

Aono et al. [48] revealed that 26
(0.41 %) out of 6,356 surgical inter-
ventions on the lumbar spine were
accompanied by postoperative symp-
tomatic epidural hematomas. Awad
et al. [49] conducted a retrospective
analysis of 15,000 surgeries and iden-
tified 32 (0.2 %) cases of symptomatic
spinal epidural hematomas, with the
age of over 60 years being one of the
risk factors. In our study, postopera-
tive symptomatic epidural hematomas
requiring revision intervention were
detected in 13 (0.5 %) patients. Besides,
their frequency was three times high-
er in elderly patients than in Group I
patients: eight (0.4 %) cases in Group 1
and five (1.3 %) cases in Group II.

The cumulative index of reopera-
tions over 5 years was 13.6 % in Group
II, which is 2.1 % higher than in Group
(11.5 %). During the first year after the
initial surgery, reoperations amounted
t0 6.0 % in Group I and 8.7 % in Group
II (p = 0.05), which indicates a pos-
sible effect of age on the incidence of
reoperations. According to the litera-
ture [44], the index of reoperations in
elderly and senile patients ranges from
6.9 % to 9.8 %. However, there are no
significant differences between various
age groups. Also, we did not receive
any convincing data on the effect of
BMI and CCI on this indicator, which
confirms the results of the previous
studies [12, 45].

The most frequent cause of reop-
erations in patients with intervertebral
disc herniation in both groups was her-
nia recurrence at the operating level;
with the recurrence rate being slightly
higher in Group II (46 % (n = 37) ver-
sus 36 % (n = 168) cases in Group I).
Continued degeneration at the oper-
ated level with the development of
instability of the spinal motion seg-
ment was noted in 33 % of cases in
the young and middle-aged group and
29 % of elderly patients. There were
no statistically significant differences
between the groups.

[t should be noted that half of the
repeated surgeries at the operated lev-
el in both groups (5.3 % out of 11.5 %
reoperations in Group I and 6.9 % out
of 13.6 % reoperations in Group II over
5 years) was performed during the first
two years of the follow-up. According
to A.E. Simonovich and A.A. Baikalov
[28], 67.7 % of reoperations in patients
after removal of intervertebral disc
herniation were performed during the
first two years of the follow-up, and
the most common cause was recurrent
herniation at the operating segment.

Limitations. For objective reasons,
the main limitation of our study is the
lack of the possibility of the compre-
hensive assessment of long-term results
in the entire cohort of patients, espe-
cially in the older age group, which is
also due to their limited life expec-
tancy. Another limitation should be
considered the monocentric nature
of the study since the possibility of
performing revision surgeries at oth-
er hospitals cannot be excluded. This
imposes certain limits on the reliable
interpretation of the obtained results
and makes it possible to present the
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results of the treatment only within
one hospital.

Conclusion

1. Clinical outcomes of the surgical
treatment of intervertebral disc her-
niation in elderly and senile patients
with the follow-up of up to five years
do not statistically significantly dif-
fer from the treatment outcomes in
younger patients. However, a tendency
to deterioration of indicators of the
quality of life in young and middle-
aged patients is observed by the sixth
year of the follow-up.

2. The most common cause of reop-
erations in elderly and senile patients
operated on for lumbar disc herniation
is hernia recurrence caused by contin-
ued degeneration in the index segment
with a frequency of 4.3 %.

3. Disc herniation is more common-
ly observed at the L4-L5 level in elderly
and senile patients (63.9 %) and at L5—
S1 in younger patients (53.8 %). At the
same time, the incidence of extrafo-
raminal hernias is significantly higher
in patients of the older age group.

4. Elderly and senile age is a predic-
tor of a higher incidence of early and
intraoperative complications, increased
surgery duration, and the volume of
intraoperative blood loss. In this group,
the 5-year cumulative index of reop-
erations constituted 13.6 %, which is
2.1 % higher than in young and middle-
aged patients.

5. No effect of obesity and concomi-
tant somatic pathology on the clini-
cal outcomes of surgical treatment was
found.
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