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SUMMARY - Microdiscectomy (IMD) is accepted nowadays as the operative method of choice
for lumbar disc herniation, but it is not rare for neurosurgeons to opt for standard discectomy (SD),
which does not entail the use of operating microscope. In our study, differences in disc herniation re-
currence and clinical outcome of surgical treatment of lumbar disc herniation with and without the
use of operating microscope were assessed. Our study included 167 patients undergoing lumbar disc
surgery during a three-year period (SD, n=111 and MD, n=56). Clinical outcome assessments were
recorded by patients via questionnaire forms filled out by patients at three time points. Operation
duration, length of hospital stay and revision surgeries were also recorded. According to study results,
after one-year follow up there was no statistically significant difference between the SD and MD
groups in functional outcome. However, we recorded a statistically significant difference in leg pain
reduction in favor of the MDD group. According to the frequency of reoperations with the mean follow
up period of 33.4 months, there was a statistically significant difference in favor of the MD group (SD
6.3% vs. MDD 3.2%). There appears to be no particular advantage of either technique in terms of func-
tional outcome since both result in good overall outcome. However, we choose MD over SD because

it includes significantly lower recurrent disc herniation rate and higher reduction of leg pain.
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Introduction

Elective lumbar discectomy is regarded a good
treatment option for lumbar disc herniation and one of
the most common neurosurgical procedures. Discec-
tomy is considered the gold standard in the treatment
of lumbar disc herniation patients if sciatica or neuro-
logical deficits occur and still persist after a course of
conservative therapy™?. In 1934, Mixter and Barr were
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the first to recognize herniated disc as a common cause
of neural compression in the lumbar spinal canal and
advocated surgical approach to the problem®. Surgical
approach, commonly known as standard discectomy, is
still employed today, accompanied by a number of
technical modifications implemented over years, and
includes partial hemilaminectomy and partial discec-
tomy for herniated disc removal. A new era in the op-
erative management of lumbar disc herniation began
in the year 1977 with the use of operating microscope
for surgical removal of herniated disc material*’. Soon
after the introduction of the above mentioned innova-
tion, according to the first results, it was pointed out
that microdiscectomy was just as efficient as standard
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discectomy, having certain advantages over the latter®.
Compared with the standard open discectomy, micro-
discectomy enabled the use of smaller incisions of the
skin and fascia and facilitated a less traumatic surgical
procedure, thereby reducing postoperative pain and
hospital stay.

Although microdiscectomy is accepted nowadays
as the method of choice for the presenting pathology,
it is not rare for neurosurgeons to opt for standard dis-
cectomy, which does not entail the use of operating
microscope. Over the last two decades, several kinds of
operative techniques have been generated in the treat-
ment of lumbar disc herniation patients (chemonucle-
olysis, laser discectomy and endoscopic-assisted tech-
niques), but they have not become widely accepted
into clinical practice due to having a limited range of
indications and often unsatisfactory clinical results’”.
'The newer minimally invasive methods (microendo-
scopic or tubular discectomy), which appear to be gen-
erally accepted nowadays, have been proven to be a
satisfactory alternative to microdiscectomy. The major
advantages of endoscopic discectomy are reported to
include significantly less muscle damage' and less
peridural scar tissue formation''. However, there were
no statistically significant differences in the final clini-

cal treatment outcome'?.

13-15 16,17

Several retrospective and prospective
domized studies have been published so far, comparing
the relative merits of microdiscectomy and standard
discectomy, which imposes a general conclusion that
there is no clinically relevant difterence in the clinical
treatment outcome even after continuous long-term
monitoring of patients.

It is our belief that a drawback of prospective ran-
domized studies is the fact that they are highly influ-
encing the choice of surgical procedure performed by
the individual surgeon because if the surgeon is not
familiar with his/her own chosen method, its applica-
tion can affect the final clinical treatment outcome. In
addition, most of the studies are dedicated to the sur-
gical aspects in the treatment of patients, including
possible complications, surgery duration and hospital
stay. Although pain assessment method is covered in
numerous studies, there are quite a few studies that
include patient self-rated outcome scale, which turns
out to be essential in the clinical outcome assessment.
Unlike most other studies, we included the problem of
recurrent disc herniation that required reoperation.

ran-
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Our study presents an attempt to make a multidi-
mensional comparison between the course and out-
come of surgical treatment of lumbar disc herniation
with and without the use of operating microscope.

Patients and Methods

Our study was designed as a prospective non-ran-
domized study and it included patients undergoing
lumbar disc surgery during the three-year period at the
Center for Neurosurgery, Kragujevac Clinical Center
in Kragujevac, Republic of Serbia. Clinical outcome
assessments were recorded by the patients via ques-
tionnaire forms filled out by the patients preoperative-
ly, three months after surgery and properly conducted
physical therapy program, and also one year after sur-
gery. The questionnaires contained the following pa-
rameters: Visual Analog Scale (VAS, 0-10) used as a
tool in quantifying patient experience of back and leg
pain intensity and Oswestry Disability Index (ODI,
0-100%disability) used for assessment of disability and
functional recovery in patient daily activities. The ODI
is considered the ‘gold standard’ of low back functional
outcome tools'™. Operation duration, length of hospi-
tal stay and revision surgeries were also recorded.

'The mean follow-up in terms of potential reopera-
tion and other surgical complications in the postoper-
ative period was 33.4 months.

The criteria for inclusion into the study were de-
fined as: single level lumbar disc herniation; monora-
dicular symptoms with predominant sciatica compared
to less severe lower back pain; conservative treatment
failure or intolerable sciatica, or rapidly progressive
neurological deficits (including motor deficits, bladder
dysfunction, partial and complete cauda equina syn-
drome).

Exclusion criteria were defined as a history of pre-
vious lumbar back surgery; signs of spinal instability or
other spinal abnormalities; excessive obesity; body
mass index above 35'; and history of psychiatric or
addiction and mental disorders.

Procedures were performed under general anesthe-
sia and patients were placed in the genupectoral posi-
tion. The affected interlaminar space was localized by
lateral x-ray fluoroscopy just before and with confir-
mation during surgery. Microdiscectomy was per-
formed after a horizontal skin incision of approxi-
mately 4-5 cm in length above the lumbar spinal seg-
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ments and incision of lumbodorsal fascia and sub-
periostal 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 hemi-
laminectomy of the superior and inferior lamina and
partial flavectomy. After these aspects had been per-
formed, the herniated disc was removed. In addition,
all patients were mobilized during the first 24 hours
after surgery.

'The protocol of the present study was approved by
the institutional ethics committee.

Data are presented as mean + standard deviation
(SD) or median (range). For comparison of the two
treatment modalities, the independent samples t-test
was used for normally distributed data and the Mann-
Whitney test for skewed data. The paired samples #
test was used to test statistical difference between two
time points within each procedure. The x?-test was
used to analyze the association between surgical group
and reoperation rate. Statistical significance was ac-
cepted at the p<0.05 level. Statistical data analyses
were done using SPSS Statistics 22.

Results

During the study period, 223 patients diagnosed
with lumbar disc herniation underwent surgery by

four experienced neurosurgeons. The study admission
criteria were satisfied by 167 patients and at the same
time they were available when requested to complete
the questionnaires. Depending on the surgeon’s prefer-
ence, 111 patients underwent surgery by using the
method of standard discectomy, that is, without using
operative microscope, whereas 56 patients underwent
surgery by the method of microdiscectomy. The stan-
dard discectomy group had 57 men and 54 women
undergoing surgery, whereas the microdiscectomy
group included 34 men and 22 women. The mean age
of patients in the standard discectomy group (SD) and
microdiscectomy group (IMD) was 44.9 (range: 17-75)
years and 44.8 (range: 19-67) years, respectively. The
most common level of disc herniation was at the level
of L5/S1 lumbar vertebrae in both groups (SD, n=61
and MD, n=28), and then at the level of L.4/L5 (SD,
n=33 and MD, n=17).

There were no statistically significant group differ-
ences in the operation duration or the length of hospi-
tal stay. In both groups, surgery was usually completed
during the first hour from the beginning of operation,
which was observed in 74.3% of SD cases and 68.7%
of MD cases. The mean duration of hospital stay was
5.6x+2.8 (range: 3-9) days in the SD group and 6.7+3.1
(range: 4-11) days in the MD group.

The mean preoperative ODI score in the SD group
was 58.34+21.32 (range: 23-94) and mean VAS leg

Table 1. Initial parameters and operation details

Variable Standard discectomy | Microdiscectomy p value
group group
Number of patients 111 56
Gender
— male 57 34
— female 54 22
Patient age (years) 449 (17-75) 44.8 (19-67) p=0.95
Operation duration (h)
<1h 74.3% 68.7% p=0.43
>1h 25.7% 31.3%
Hospital stay (days) 5.6+2.8 6.7£3.1 p=0.87
Preoperative VAS leg pain 7.7+1.9 8.2+2.1 p=0.26
(range: 2.5-9.2) (range: 2.3-9.6)
Preoperative VAS back pain | 4.7£2.2 4219 p=0.33
(range: 1.8-6.5) (range: 1.5-6.2)
Preoperative ODI (%) 58.34+21.32 55.1£19.13 p=0.7

VAS = Visual Analog Scale; ODI = Oswestry Disability Index
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Table 2. Clinical outcome 3 months after surgery

Variable Standard discectomy | Microdiscectomy p value
group group
3-month postoperative 3.0+2.5 2.84+2.3 _0.69
VAS leg pain (range: 0.5-7.5) (range: 0-7) p=t
3-month postoperative 2.1+2.2 1.9+2.0 -0.89
VAS back pain (range: 1-5.2) (range: 0-6.1) p=t
3-month postoperative ODI | 25.67+18.43 22.4+16.14 07
(%) (range: 4-63) (range: 0-43) p=t
VAS leg pain reduction ~
after 3 months 47 >4 p=0.08
VAS back pain reduction ~
after 3 months 2.6 2:3 p=0.67
Reduction in ODI
after 3 months 32.67 32.7 p=0.93

VAS = Visual Analog Scale; ODI = Oswestry Disability Index

pain level was 7.7+1.9 (range: 2.5-9.2). The mean pre-
operative ODI score in the MD group was 55.1+19.13
(range: 26-87) and mean VAS leg pain level was
8.2+2.1 (range: 2.3-9.6). Patients in the SD group had
a baseline mean low back pain (LBP) score of 4.7+2.2
(range: 1.8-6.5), whereas patients in the MD group
had a mean LBP score of 4.2+1.9 (range: 1.5-6.2).
There was no statistically significant difference be-
tween the two groups according to these initial param-
eters (Table 1).

While completing the questionnaires for the sec-
ond time at 3 months postoperatively, significant re-
duction was noted in the perceived pain score for leg
pain and for LBP in both study groups. The mean VAS
for leg pain in the SD group was 3.0£2.5 (range: 0.5-
7.5), compared to 2.8+2.3 (range: 0-7) in the MD
group. The mean VAS for LBP in the SD group was
2.1+2.2 (range: 1-5.2), compared to 1.9+2.0 (0-6.1) in
the MD group. Also, a significant decrease in ODI
values was observed: 25.67+18.43 (range: 4-63) in the
SD group and 22.4+16.14 (range: 0-43) in the MD
group. There was no statistically significant difference
between the two groups in the monitored parameters
after three months of surgery. There was no statisti-
cally significant difference in the reduction of ODI
and VAS values for leg and back pain at three months
either (Table 2).

At 12-month follow-up after operative treatment,
the patients were requested to complete the question-
naires once again. Both groups showed a clinically im-
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portant trend towards a decrease in the VAS of leg
pain and ODI scores, whereas LBP values determined
using the VAS scale demonstrated a minimum de-
crease compared to the previous examination. The
SD patients displayed the mean leg pain level of 2.3+
2.5 (range: 0-7.5), median back pain of 2+1.9 (range:
0-5.5) and ODI of 19.13+15.69 (range: 0-60). The
MD patients had the mean leg pain of 1.9+2.5 (range:
0-7), median back pain of 1.60+2.0 (range: 0-6),
and ODI of 14.65+13.2 (range: 0-32). At one-year
follow-up, improvement of preoperative leg pain
according to VAS was 5.4 (p<0.001) in SD patients
and 6.3 (p<0.001) in MD patients.

Significant reduction in LBP intensity was noted
as well. The corresponding values for LBP reduction
were 2.7 in the SD group and 2.6 in the MD group.
'The preoperative mean ODI values after one year de-
creased by 39.21 in the SD group and by 40.45 in the
MD group (p<0.001 both), yielding a statistically sig-
nificant improvement in both groups. At one-year
follow-up, there was no statistically significant differ-
ence between the SD and MD groups according to the
reduction in VAS score for back pain or reduction in
ODI values. However, we recorded significant differ-
ence in the leg pain reduction by VAS (p=0.038) in
favor of the MDD group (Table 3).

Of the 167 patients in the database with the mean
follow-up of 33.4 months, nine (5.4%) patients under-
went reoperation. In the SD group, seven (6.3%) pa-
tients underwent reoperation, whereas five (4.5%) pa-
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Table 3. Clinical outcome 12 months after surgery and reoperation rate

Variable Standard discectomy | Microdiscectomy p value
group group

12-month postoperative 2.3+2.5 1.9+2.5 037

VAS leg pain (range: 0-7.5) (range: 0-7) p=t

12-month postoperative . .

VAS back pain ?r_ig .0-5.5) (1r6r(1)_2 0-6) p=0.23

(median) ange: 0-5. ange:

12-month postoperative ODI 19.13+15.69 14.65+13.2 _0.19

(%) (range: 0-60) (range: 0-32) p=t

VAS leg pain reduction B

after 12 months >4 6.3 p=0.038

VAS back pain reduction ~

after 12 months 2.7 2.6 p=0.75

Reduction in ODI 39.21 40.45 _0.86

after 12 months (p<0.001) (p<0.001) p=t

Reoperation rate (%) 5.4 3.2 | p=0.0001

VAS = Visual Analog Scale; ODI = Oswestry Disability Index

tients underwent reoperation because of recurrent disc
herniation. Due to postoperative recurrent radicular
pain, two patients received the treatment of fibrous ad-
hesions of spinal nerve roots caused by scar tissue for-
mation. Of the 56 patients in the MD group, two
(3.2%) patients underwent reoperation and one
(1.78%) patient underwent reoperation because of re-
current disc herniation. According to the frequency of
reoperations, there was a statistically significant differ-
ence in favor of the MD group (p=0.0001). The SD
patients underwent reoperation at 6-28 (mean, 16.5)
months after their first surgery.

Discussion

'The present study sought to investigate differences
in the functional outcome after lumbar disc excision
with and without the use of microscope, and also to
detect whether there were significant differences in
terms of the pain syndrome reduction. If each group is
assessed separately, both groups displayed significant
improvement in terms of leg and low back pain inten-
sity scores, showing good recovery according to the
ODI. The only statistically significant difference noted
between the two groups was reduction in the leg pain
intensity score. Although no significant difference was
noted at 3 months post-surgery, there was a statisti-
cally significant reduction in leg pain intensity at 12

Acta Clin Croat, Vol. 56, No. 3, 2017

months in the MD group (pain reduced by 6.3 points)
compared to the SD group (pain reduced by 5.4
points). The verified difference could be attributed to
the lower preoperative leg pain score in the SD group,
which could be caused by better patient selection for
operative treatment in the MD group.

Although we had expected better functional out-
comes after surgical treatment in the MD group be-
cause they had the advantage of less tissue trauma and
better visualization, no statistically significant differ-
ences were detected between the two groups in out-
comes based on the results obtained by the ODI and
VAS. Our starting hypothesis was not verified in the
works of other authors either, who used various ques-
tionnaires for treatment outcome assessment!®162425,
Most of the above mentioned studies share the same
view related to the significant reduction in leg and low
back pain intensity in both groups, completed with ex-
cellent functional recovery, but the overall results are
not statistically and clinically significant. In addition,
some segments of the studies show the authors’ prefer-
ence for one of the treatment modalities. However,
their overall results are generally heterogeneous.

The main reason why our study differs from the
majority of other studies is the follow-up of lumbar
disc reherniation rate and the need for reoperation.
'The abovementioned studies do not give their views on
recurrent lumbar disc herniation. Our study showed
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that after microdiscectomy, there was a statistically less
chance of reoperative treatment because of recurrent
lumbar disc herniation or excessive fibrous traction of
the dural sac and spinal roots. We attribute this result
to better visualization of the neural structure and
pathologic substrate, and their mutual relations. Ac-
cording to a few available studies on recurrent lumbar
disc herniation, the reoperation rate is 6%-24% de-
pending on the length of follow-up®*?%. Studies having
similar length of follow-up just like ours are reported
to have the reoperation rate of approximately 10%%,
which is a considerably higher rate compared to our
study. However, it is not the difference related to the
reoperation rate that proves the higher level of efhi-
ciency in lumbar disc herniation treatment (demon-
strated by our own results), but the reasons for claim-
ing this should be found in setting different indica-
tions for reoperation.

In the present study, the use of microscope did not
lengthen the duration of the operation, although a
higher percentage of the operation cases in the SD
group lasted for less than one hour. The operating time
varies in other studies depending on the use of micro-
scope. Our results are in agreement with the findings
of some earlier studies®, some of which even report a
shorter operation time when using the standard dis-
cectomy technique'®'”?. However, there are only a few
authors who came to the following conclusion and re-
port a shorter operation time when using the micro-
scope'. The operating time is an important factor to
consider, especially the aspect of blood loss and intra-
operative risk factors for surgical site infections. Ac-
cording to the findings of some studies, one of the
benefits of microdiscectomy is a significantly decreased
perioperative blood loss?%. In terms of surgical data,
considering the fact that the increased visualization al-
lowed for smaller incisions of the skin and fascia, less
tissue trauma and more efficient hemostasis are ex-
pected. However, bearing in mind that blood loss re-
ported for standard discectomy does not affect the he-
modynamic stability of the patient, the aforemen-
tioned surgical data cannot be taken as an essential
factor for the choice of one of the surgical methods
given. In addition, blood loss is directly proportionate
to the length of operation duration, which is frequent-
ly dependent on the individual surgeon’s skills per se,
and not so much on the operating method preferred.

Our study concurs with the recently published re-
sults'®?26 which demonstrated that both standard
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discectomy and microdiscectomy were appropriate
techniques with no difference in outcomes. However,
studies concerned with patient earlier return to work/
normal activities are reported to choose microdiscec-
tomy over standard discectomy?*?. These results were
explained by the correspondingly reduced tissue trau-
ma during microsurgery. However, the results given
should not be fully taken into consideration because
they are strongly influenced by differences in the
worker compensation policies in different countries
worldwide.

As regards the length of hospital stay, there was no
clinically relevant difference between the two groups
in our study. There are some studies favoring microdis-
cectomy'®?”% but also there are other studies support-
ing the results obtained in our study*. However, this
variable, too, is often dependent on the factors other
than the medical ones, such as healthcare policies and
insurance systems in a particular country.

When making comparison between our study and
a number of similar studies in this respect, some stud-
ies are reported to have the following drawbacks: ret-
rospective character®, and the fact that there is only
one surgeon and patients randomized to treatment by
using one of the aforementioned methods'. If the
validity of our study is subject to discussion, it is our
belief that its main advantages were related to the fact
that the surgeon was enabled to implement a familiar
technique and relatively uniform indications for sur-
gery. In addition, in our study, patients were not ran-
domized to treatment by the use of specific modality,
but it was the surgeon who made final choice in the
way that best served the patients’ interests, and the
choice itself was related to the adequate treatment mo-
dality, depending on the pathology-based substrate.
Apart from the patient inclusion criteria for the study,
the approximate mean initial VAS and ODI values
provide similar indications for surgery. The similarity
of frequency of disc herniation level, gender distribu-
tion and mean age in both groups additionally demon-
strate the level of compatibility between the two pa-
tient groups. Finally, although the two group sizes
were different, the MD group size (56 patients) was
still large enough to give the study sufficient power to
reach appropriate conclusions.

We have come to a conclusion that in terms of pa-
tient-rated outcomes, there appears to be no particular
advantage of either technique for the operative treat-
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ment since they both result in good overall outcome.
In addition, there was no significant difference in the
overall functional outcome after standard discectomy
and microdiscectomy procedures. Bearing in mind the
results obtained, along with a constant tendency in
spine surgery towards developing minimally invasive
techniques, an important concern has been raised re-
garding the justification of financing a plethora of the
above mentioned tools for minimally invasive spinal
surgery. Good overall long-term functional outcome
in both groups imposes a conclusion that the surgeon
should make decision to use a specific operative tech-
nique relating to whether he/she is adept in his/her
own chosen method. However, we choose microdis-
cectomy over standard discectomy because it includes
a significantly lower recurrent disc herniation rate and
higher reduction of leg pain, as observed in the present
study. In addition, one of the most obvious advantages
of microdiscectomy is its superiority in teaching
younger colleagues, for it provides a brief overview of
insights into the neuroanatomy and pathologic sub-
strate, which is not always possible to achieve when it
comes to standard discectomy.
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Sazetak

STANDARDNA LUMBALNA DISKEKTOMIJA NASUPROT MIKRODISKEKTOMIJI
- RAZLIKE U ISHODU LIJECENJA I STOPI REOPERACIJE

V. Kovacevic, N. Jovanovié, M. Miletic-Kovacevié, R. Nikolié, M. Peulié, K. Rotim, T. Sajko i L. Rasuli¢

Mikrodiskektomija (MD) je danas prihvacena kao operativna metoda izbora u lijeCenju lumbalne diskus hernije, ali se
neurokirurzi nerijetko odlucuju za standardnu diskektomiju (SD) koja ne podrazumijeva upotrebu operativnog mikroskopa.
U nasoj studiji smo nastojali uoditi razlike vezano za rekurentnu diskus herniju i funkcionalni ishod kirurskog lije¢enja lum-
balne diskus hernije uz uporabu operativnog mikroskopa i bez nje. Nasa studija je ukljucila 167 bolesnika koji su podvrgnu-
ti operaciji lumbalne diskus hernije tijekom trogodisnjeg razdoblja (SD, n=111 i MD, n=56). Ishod lije¢enja procjenjivao se
pomocu upitnika koji su bolesnici ispunjavali u tri vremenske tocke. Vrijeme trajanja operacije, duzina hospitalizacije i reo-
peracije su takoder biljezeni. Nakon godinu dana pracenja prema nasim rezultatima nije bilo statisticki znacajne razlike iz-
medu skupina SD i MD u funkcionalnom ishodu lije¢enja, ali je zabiljeZena statisti¢ki znac¢ajna razlika u smanjenju boli u
nozi u korist skupine MD. Prema ucestalosti reoperacija s prosje¢nim razdobljem pracenja od 33,4 mjeseca, utvrdena je sta-
tisticki znacajna razlika u korist skupine MD (SD, 6,3% i MD, 3,2%). Nijednoj operativnoj tehnici ne moze se dati prednost
u smislu funkcionalnog ishoda lijeenja, jer obje daju odli¢ne rezultate. Ipak, nas izbor je mikrodiskektomija zbog nize stope
rekurentne diskus hernije i viSeg stupnja smanjenja boli u nozi.

Kljucne rijeci: Mikrodiskektomija; Standardna diskektomija; Ishod lijecenja; Reoperacija
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