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ABSTRACT

Discectomy is a surgical procedure in the treatment of lumbar
disc herniation (LDH) if sciatica or neurological deficits occur
and still persist after a course of conservative therapy. Standard
discectomy (SD) and microdiscectomy (MD) are still equal in
curent clinical practice. Many retrospective and prospective stud-
ies have shown that there is no clinically significant difference in
the functional outcome after two treatment modalities.

The aim of our study was to determine whether there are dif-
ferences in the incidence of reoperation after performing SD and
MD.

The research included 545 patients with average period of
postoperative follow-up of approximately 5.75 years. Standard
discectomy was performed in 393 patients (72.11%), and micro-
discectomy in 152 (27.8%) patients. The total number of reoper-
ated patients was 37/545, or 6.78%. In the SD group, the number
of reoperated patients was 33/393 (8.39%) and in the MD group
4/152 or 2.63%. Statistically significant difference (p <0.05) was
recorded in favor of the MD group.

Although it has been proven that both SD and MD give good
endpoints of treatment and similar functional recovery, the ad-
vantage is given to microdiscectomy due to statistically signifi-
cantly lower rates of recurrent herniation. This result is attributed
to better visualization of neural structures and pathological sub-
strates, as well as their mutual relationship.

Keywords: hernia lumbar discus, microdiscectomy, standard
discectomy, reoperation.
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SAZETAK

Lumbalna diskektomija je hirurska metoda u lecenju pacije-
nata obolelih usled lumbalne diskus hernije (LDH) kada neurolo-
ki deficit i radikularni bol perzistiraju i nakon konzervativne te-
rapije. Standardna diskektomija (SD) i mikrodiskektomija (MD)
Su u mnogim centrima jo$ uvek dva ravnopravna modaliteta ope-
rativnog lecenja lumbalne diskus hernije. Vecina dosadasnjih Stu-
dija su dosle do zakljucka da nakon SD i MD nema znacajne raz-
like u krajnjem funkcionalnom ishodu lecenja.

Nas cilj je bio da ustanovimo da li postoji razlika u ucestalosti
reoperacije u odnosu na inicijalno sproveden modalitet hirurskog
lecenja.

Retrospektivnom analizom je obuhvaceno ukupno 545 pacije-
nata, sa prosecenim periodom postoperatvinog pracenja od oko
5,75 godina. Standardna diskektomija je primenjena kod 393 pa-
cijenta (72,11%), a mikrodiskektomija kod 152 (27,8%) paci-
jenta. Ukupan broj reoperisanih pacijenata je bio 37 (6,78%). U
SD grupi broj reoperisanih pacijenata je bio 33 (8,39%), au MD
grupi 4 (2,63%). Zabelezena razlika se pokazala kao statisticki
znacajna (p<0,05) u korist MD grupe.

lako je dokazano da SD i MD daju podjednako dobre krajnje
rezultate lecenja, prednost dajemo mikrodiskektomiji zbog uo-
Cene statisticki znacajno nize stope rekurentne diskus hernije. O-
vaj rezultat pripisujemo boljoj vizuelizaciji neuralnih struktura i
patoloskog supstrata, kao i njihovog medusobnog odnosa.

Kljuéne reci: lumbalna diskus hernija, mikrodiskektomija, stand-
ardna diskektomija, reoperacija.
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INTRODUCTION

Intervertebral (iv) disc degeneration is usually the first
step in the cascade of pathophysiological processes that lead
to various forms of degenerative lumbar spine diseases (1).
Further progression of disc degeneration leads to a lumbar
disc herniation (LDH), a disease that is the most common
cause of low back pain and sciatica (2). Second most com-
mon cause for seeing a doctor (after respiratory diseases) is
low back pain, according to sickness absence related studies
(3). As a result, LDH is an enormous socio-economic prob-
lem in both developed and developing countries because it
reduces population productivity.

Many pioneers of neurosurgery at the beginning of 20™
century had an impact on creating modern way of under-
standing the influence of LDH in the occurrence of sciatica
and neurological deficit (4-7). However, for definitive iden-
tification of degenerated disc as the cause of sciatica, as well
as for viewpoint that surgical treatment can help the patient,
we should be grateful to William J. Mixter and Joseph S.
Barr. In 1932, in Massachusetts General Hospital, USA, they
performed as a multidisciplinary team (neurosurgeon and or-
thopedic surgeon) the first planned lumbar discectomy using
atransdural approach to the intervertebral disc (8, 9). In 1938,
on the basis of their experience, the same authors concluded
that interlaminar extradural surgical approach is more suita-
ble for herniated lumbar disc (10).

Surgical approach presented by Mixter and Barr, nowa-
days known as SD, is still present today, accompanied by a
number of technical improvements implemented over years,
and includes partial hemilaminectomy and partial discec-
tomy. A new era in the operative management of LDH began
in the late 70s of the 20™ century by introducing MD in clin-
ical practice. MD as an improved surgical technique imply-
ing the use of operating microscope for surgical removal of
herniated disc material (12). First results have shown that mi-
crodiscectomy was just as efficient as standard discectomy,
having certain advantages over the latter (13). Compared
with the standard open discectomy, microdiscectomy ena-
bled better visualization of neural structures and their rela-
tionship to pathological substrate as well as less extensive
hemilaminectomy (14). One of the main microdisectomy
benefits is that patients nearly twice as fast return to ordinary
life activities (15).

In the second half of the 20th century, many intradiscal
techniques have been developed for the treatment of patients
with LDH, but they have not become widely accepted into
clinical practice due to having a limited range of indications
and often unsatisfactory clinical results (16-21). Tubular and
endoscopic discectomy, which appear to be generally ac-
cepted nowadays, have been proven to be a satisfactory alter-
native to microdiscectomy but also without significant differ-
ence in the treatment outcome (22).

In many medical centers, including our institution, it is
still not rare for spinal surgeons to decide for standard

206

discectomy. Therefore, these two treatment modalities in our
clinical practice are equal and choice usually depends on the
surgeon’s familiarity with one of the two methods. Several
retrospective and prospective randomized studies have been
published so far (23, 24), analyzing the relative merits of MD
and SD, which imposes a general conclusion that there is no
clinically relevant difference in the functional outcome.
Some studies, however, are favoring microdiscectomy in
several parameters of clinical recovery (25). Although there
are many studies that report reoperation rate after an initial
LDH surgery, there are few studies that compare the same
problem regarding these two operative treatment modalities.

THE AIM OF THE PAPER

The aim of our study was to determine whether there are
differences in the incidence of reoperation after performing
SD and MD. Our working hypothesis was that microdiscec-
tomy was associated with a lower reoperation rate due to bet-
ter visualization of the pathological substrate and neural
structures, as well as their relationship (Figure 1).

Figure 1. Intraoperative view under magnification of the
operating microscope, white arrow - spinal root, black ar-
row - extruded disc material

PATIENT AND METHODS

We conducted a retrospective analysis of recurrent disc
herniation rate that required reoperation. Our research in-
volved patients that were surgicaly treated in the period from
July 2008 to February 2017 with folow-up period of 68,7+31
months (approximately 5,75 years). Patients underwent sur-
gery by four experienced neurosurgeons and were classified
into two groups, according to performed surgical procedure
(MD or SD).



Operative procedures were performed under general an-
esthesia and patients were placed in the genupectoral posi-
tion. The affected interlaminar space was localized by lateral
x-ray fluoroscopy just before and with confirmation during
surgery. Microdiscectomy was performed after a horizontal
skin incision of approximately 4-5 cm in length above the
lumbar spinal segments and incision of lumbodorsal fascia
and subperiostal preparation to the interlaminar space. Using
the operating microscope (Carl Zeiss Co., OPMI
Vario/NC33, Oberkochen, Germany), the following aspects
of the surgery were performed: partial hemilaminectomy of
the superior and inferior lamina and partial flavectomy. After
these aspects had been performed, the herniated disc was re-
moved. In addition, all patients were mobilized during the
first 24 hours after surgery.

The criteria for inclusion into the study were defined as:
single level lumbar disc herniation; monoradicular symptoms

RESULTS

The study covered a total of 545 patients, of whom 298
(54.7%) were men and 247 (45.3%) women. Standard discec-
tomy was performed in 393 patients (72.11%), and micro-
discectomy in 152 (27.8%) patients. The average age of pa-
tients was 46.55 + 12.7 years (M-46.6, F-46.48). Of the total
number of patients, only 8.7% (47/545) had a certain degree
of preoperative neurological deficits. The most common

with predominant sciatica compared to less severe lower
back pain; conservative treatment failure or intolerable sciat-
ica, or rapidly progressive neurological deficits (including
motor deficits, bladder dysfunction, partial and complete
cauda equina syndrome).

Exclusion criteria were defined as: a history of previous
lumbar back surgery; signs of spinal instability or other spi-
nal abnormalities and a history of psychiatric or addiction
and mental disorders.

Indication for reoperation was recurrent radiculopathy re-
sistant to conservative treatment followed by neuroradiolog-
ical finding of a compressive lesion.

For statistical analysis the commercial statistical program
SPSS (version 22) was used.

level of treated disc herniation was L5/S1 in 48.4% of cases
(264/545), followed by L4/L5 in 41.3% (225/545). Based on
intraoperative findings it was detected that in 36.7%
(200/545) patients had disc protrusion, in 59.3% (324/545)
disc extrusion, and in 2% (11/545) segestration of iv disc.
(Table 1).

Table 1. Parameters by groups and reoperation rate

Total Standard discectomy  Microdiscectomy

Number of patients | 545 393 152 p>0,05
Male/female ratio | M - 298 (54,7%) M - 215 (54,7%) M - 83 (54,6%) p>0,05

F - 247 (45,3%) F- 178 (45,3%) F - 69 (45,4%)
Years old | 46,55+12,7 46,93+13 45,06+11,33 p>0,05
Preoperative neuro- | 8,7% (47/545) 9,4% (37/393) 6,5% (10/152) p>0,05

logical disability

Spinal level | L5/S1 - 48,4% L5/S1 - 49,61% L5/S1 - 50,6% p>0,05

L4/L5 - 41,3% L4/L5 - 39,9% L4/L5 - 44,7%
Reoperation rate | 6,78% (37/545) 8,39% (33/393) 2,63% (4/152) p<0,05
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The total number of reoperated patients in this retrospec-
tive group was 37/545, or 6.78%. In the SD group, the num-
ber of reoperated patients was 33/393 (8.39%) and in the MD
group 4/152 or 2.63%. (Figure 2). According to reoperation
rate, a statistically significant difference (p <0.05) was rec-
orded in favor of the MD group. Of the total number of re-
operated patients, 22 (59.45%) patients had a verified disc
extrusion during the first surgery and in remaining 15
(40.55%) disc protrusion was diagnosed.

Reoperations were most often performed in the first 6
months after the initial operation in 54.05% (20/37) of cases
and in the period 6-12 months after the operation 8/37 pa-
tients were reoperated, or 21.6% (Figure 3A).

The most common cause of reoperation was recurrent
disc herniation in 67.56% (25/37) of cases. In 18.91% (7/37)
of patients, need for additional decompression due to central
or lateral stenosis was indicated as a cause of reoperation.
Peridural fibrosis was identified as a pathological substrate in
4 (10.81%) patients and one patient (2.7%) was reoperated
due to disc herniation at different spinal level (Figure 3B).

Figure 2. Reoperation rate in relation to the examined
groups and total number of patients

% reoperation
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Total 37/545 Standard discectomy 33/393 Microdiscectomy 4/152

The most commonly surgically retreated spinal level was
L5/S1in 70.2% (26/37) of cases, followed by L4/L5 in 29.8%
(11/37). Two patients were re-reoperated and both were ini-
tially surgically treated with standard discectomy

Figure 3. A - Number of reoperated patients in relation to time elapsed from primary LDH surgery;
B - Frequency of pathology that required reoperation
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DISCUSSION

Almost all the papers that analyze the recurrence rate of
lumbar disc herniation give an answer to this question includ-
ing one or more modality of discectomy, but without com-
paring two surgical procedures. According to them, the re-
currence rate, depending on the monitoring period, is 6-24%
[26-29]. A study with a similar follow-up period reported a
rate of reoperation of about 10% [26], which is slightly higher
than in our study. This difference in the rate of reoperation
does not, however, prove our superior performance in the
treatment of lumbar disc herniation, but the reasons may need
to be sought in a different set of indications for reoperation.
According to a single meta analysis in 2016 [30], the inci-
dence of revision operations, which did not include other rea-
sons than repeated disc-radicular compression, amounted to
1.4-11.4%, while in older patients’ series the incidence was
lower and amounted to 6% after a ten-year follow-up period
[31]. Our results showed that the total reoperation rate in
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lumbar disc herniation was 6.78% (37/545) with an average
follow-up period of about 5.75 years. In the SD group, the
rate of reoperation was 8.39% (33/393), while in the MD
group it was 2.63% (4/152). The observed difference was sta-
tistically significant in favor of the MD group (p <0.05).

By reviewing the literature, we managed to find only one
paper from 2000, which dealt with the comaparison of stand-
ard and microdiscectomy with respect to the mentioned prob-
lem [32]. According to the aforementioned South Korean
group of authors, on a sample of 173 patients, microdiscec-
tomy is associated with a higher rate of reoperation and peri-
operative infections, which is a conclusion contrary to our
results. However, the limitation of this study is that all oper-
ations were taken by one surgeon.

The reason for repeated operations in our series, in most
cases, was the recurrent disk herniation at the same level in
67.56% (25/37). Some form of spinal stenosis was the next



most common cause of reoperation, 18.91% (7/37), and other
reasons were peridural fibrosis (4/37; 10.81%) and discus
herniation at the second spinal level (1/37; 2.7%). According
to other authors [33], the most frequent reason for the re-
peated operation of discus hernia was recurrent discus hernia
(78%), followed by epidural fibrosis (12.2%), and in other
cases: adhesive arachnoiditis, lateral spinal stenosis and iat-
rogenic instability.

Risk factors of the recurrent disc herniation mentioned in
the literature arelarge anular defect, the degree of degenera-
tion of the iv disc, male sex, the consumption of nicotine and
the lifting of heavy objects [34, 35]. According to a prospec-
tive study conducted by Carragee et al. [36] the lowest risk
of re-herniation (1%) were found in patients with extrusion
of the fragment of the disc due to fissure on the fibrous ring.
Patients with a major defect on the anulus had a significantly
higher risk (27%), while the highest risk of reherniation was
found in a patients with intervertebral disc protrusion (36%).
It should be noted that these are not percentages of reopera-
tion due to the re-herniations of the disk, but only sympto-
matic re-herniations. In our study of 37 reoperated patients
due to a recurrent discus hernia, 21 had iv disc extrusion, and
16 patients had protruded iv disc preoperatively.

In obese patients with a BMI over 30, results are pretty
contraversal. According to several authors, obesity does not
significantly affect the occurrence of recurrent disc herni-
ation [38, 39], while the results of several other studies claim
that the obesity still has an effect [37]. We did not examine
the influence of obesity on reoperation rate.

In the study group, which analyzed the rate of recurrent
disc herniations in large patient groups, two studies high-
lighted. A large study that retrospectively analyzed the inci-
dence of reoperation after discectomy in 7520 patients with
an average follow-up period of 7 years resulted in an inci-
dence of about 6.2% [40]. According to the second large ret-
rospective study that included 13654 patients from the United
States, the incidence of reoperation was higher after 4 years
of follow-up and it amounted to 12.2%, and in almost half of
the cases (5.9%), lumbar fusion surgery was performed [41].
The data on the high incidence of need for lumbar fusion after
initial discectomy may indicate an incorrect treatment algo-
rithm for these patients or the result of inadequate operating
techniques that have caused the spinal column instability.

In our group of patients, as much as 75% of the reopera-
tion was performed during the first year after the primary
LDH operation. If we look at the frequency of reoperation
within the first year after surgery, it was 5.23% (28/535). Ac-
cording to the literature data, the rate of early re-herniation,
i.e. within one year after surgery is about 1-2% [31, 42]. It
has been shown that the recurrence of the disc herniation is
correlated with the degree of degeneration of the disc, as well

as with the patient's age at the time of the first operation.
More precisely, the recurrence of disk re-herniation is much
more common in people in the third and fourth decade of life,
as well as in the group with disc protrusion in the first oper-
ation [28]. In our study, the average age of reoperated pa-
tients did not deviate significantly from the average of the
entire study group.

Among reoperated patients the best results of post-opera-
tive recovery can be expected in patients with recurrent disc
herniation [33]. In general, good treatment result in reoper-
ated patients is recorded in 50-70% of cases [43-45]. Lateral
decompression is advised in order to achieve better results
when reintervention is caused by lumbar disc re-herniation,
i.e. removing the medial half of the facete joint all the way to
the upper facet surface and then the microdiscectomy [46].
Factors that contribute to the poor outcome of post-operative
treatment are: reoperation on the same side of the first oper-
ation and less than one year after the first operation [43]. Alt-
hough the revision surgery in which was not found reherni-
ated disc does not have such a good outcome, it significantly
reduces the pain syndrome [27]. However, before making a
decision on reoperation, the clinical and neuroradiological
findings should be carefully analyzed and the operation
should be indicated if the preoperative evaluation clearly in-
dicates the existence of surgicaly corrective compression.
The incidence of complications during LDH revision opera-
tions according to different authors is 0-34.6%, and the most
common complication is the incidental durotomy [30].

CONCLUSION

Despite evident progress in the treatment of lumbar disc
herniation, both by conservative methods and operative tech-
niques, this disease still represents a major problem of the
modern world.

As a special problem, criteria for the selection of patients
for surgical treatment are imposed as there are no clearly
adopted criteria that can be universally applied to each pa-
tient. This applies, first of all, to patients who do not have a
neurological deficit, and to the group of patients whose pain
partially or completely interferes with everyday life activi-
ties.

This decision is further aggravated by the relatively high
frequency of recurrent complaints, that is, the unfavorable
outcome of surgical treatment.

Although it has been proven that both SD and MD give
good endpoints of treatment and similar functional recovery,
the advantage is given to microdiscectomy due to statistically
significantly lower rates of recurrent herniation. This result
is attributed to better visualization of neural structures and
pathological substrates, as well as their mutual relationship.
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