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SUMMARY Baris Ozoéner
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Objective: Comparison of conventional microdiscectomy with
sequestrectomy in lumbar disc herniation (LDH) surgery with ligamentum
flavum (LF) preservation technique.
Method: Study design was approved by the local ethics committee. We ORCID IDs of the authors:
retrospectively reviewed LDH 320 patients operated for disc pathologies in B.0. 0000-0003-0534-2766
L3 - S1 levels in our clinic between June 2015 - June 2017. Two groups €.C. 0000-0003-3576-3305
were formed in the study: sequestrectomy and conventional
microdiscectomy. Demographic, operational and outcome data were
compared between the groups.
Results: Sequestrectomy group included 71 patients and conventional
microdiscectomy group included 60 patients. There was no statistically
significant difference between the groups in terms of age, sex,
comorbidities, smoking, body mass index, disc pathology level, operative
complications, amount of bleeding, length of stay, disc recurrence and low
back pain, radicular pain, quality of life, surgical success and satisfaction
results. Satisfactory improvement rates were found in the conventional
discectomy (85%) and sequestrectomy group (91.5%) in the mid-term
follow-up. Operation time (mean 61.1 vs 94.6 min), and early postoperative
opioid requirement (14.1% vs 27.1%) were significantly lower in the
sequestrectomy group.
Conclusions: In LDH surgery with LF preservative technique, satisfactory
results were obtained with both methods with comparable. Recurrence rates
and outcome. However, sequestrectomy is appropriate in cases without a
wide annular defect due to the short operation time, low opioid requirement.
Keywords: Disc herniation, flavum preserved, microdiscectomy,
sequestrectomy
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INTRODUCTION

Lumbar disc herniation (LDH) create neurological
deficits and give way to clinical findings, thus
requiring surgical intervetion.'” Discs in this
category are usually described to be either extrude
(outside the disc gap boundary), and sequester
(departed from the disc boundary by severance) in
radiological  imagery.* Microdiscectomy is
considered to be the conventional surgical
methodology in this type of pathology.>
Conversely, sequestrectomy is presented as the less
invasive alternative to conventional
microdiscectomy as it constitutes the removal of
g)nly the disc fragments, hence protecting the disc.”

During the LDH operation, ligamentum flavum
(LF) is taken out to reach the neural structures and
the disc pathologies,> yet it is identified in the last
couple of decades that this operation can be done
while protecting the LF.'° Protecting the LF during
the surgical procedure aims the reduction of long
term epidural scars occurring after the surgery and
nerve damage in case of a second surgical
intervention. !

There are some studies comparing conventional
microdiscectomy and sequestrectomy in the
scientific literature;” however, there are no works
comparing these two methods during a surgical
procedure when the LF is protected. The aim of this
study is to compare these two methods
retrospectively.

MATERIAL AND METHODS

The protocol of the study was evaluated and
approved by the Erzincan University Local Ethics
Committee. Patients operated for LDH in our clinic

between June 2015 - June 2017 were involved in
this study. Indications for the LDH surgery were
determined as three months of no response to the
conventional treatment and sighting of clinical
motor deficits. Following criteria were established
for recruitment to the study: 18-65 years old, a disc
pathology between L3-S1, consistency of
radiologically determined LDH pathology with the
clinical findings, no prior history of spine surgery,
and no history of trauma, cancer, and infection.

An informed consent form was taken from all the
patients prior to the surgery. Surgical procedures
were done with patient compliance in cases without
medical and anatomical impediments under
epidural anesthesia. In other cases, the proceedings
were done under orotracheal general anesthesia.
All surgical procedures were done under the Zeiss
OPMI Vario / S88 operation microscope (Carl
Zeiss Meditec, Jena, Germany, European Union)
with microsurgical methods. Specific criteria were
followed in choosing between conventional
microdiscectomy or sequestrectomy methods:
Sequestrectomy were decided in cases including
sequester and extrude disc fragments with no
apparent defect on annulus fibrosus after the
removal of the fragments, defects under 4 mm, and
no new material emergence after irrigation of the
defect with isotonic saline. On the other hand,
microdiscectomy was decided in cases where the
disc pathology is bulge, a distinct annular defect is
larger than 4 mm, and new material emergence
after irrigation of the defect.

The surgical procedure was started with a skin
incision of 15-20 mm. Lateralization of the muscles
was done with subperiosteal dissection after
perivertebral fascia incision. A Taylor retractor
was used. Microlaminotomy was done on the



inferior and superior laminae in the L3 - L4 and L4
- L5 levels depends on the herniation level. Then,
LF was detached from the inferior and superior
laminae. In the cases where the L5 - SI1
interlaminar space was ample enough, LF was
separated with the help of a dissector from the
inferior lamina, and a curved curette from the
superior lamina without microlamitomy. Lateral
release of LF was performed using a 2 mm
Kerrison rongeur. The nerve root under LF was
relocated to the medial with the help of a root
retractor after being detected with a microdissector.
Extruded and sequestrated disc fragments detected
at this stage and were removed with the help of
microsurgical tools. Afterward, a choice between
sequestrectomy and conventional microdiscectomy
was made after an examination of the defect on
annulus fibrous depends on the criteria which were
explained before . The intervertebral disc space
was not intervened during sequestrectomy. During
conventional microdiscectomy, a tetragonal shaped
anulotomy was made after the relocation of the
nerve root to the medial. Then, the nuclear material
found in the disk space was removed with curettage
of endplates. In postoperative period, early
mobilization (6 - 8 hours later) was made in all of
the cases and a sitting ban (max. 15 minutes) was
dictated for 15 days. Time of discharge arranged
from 1 to 3 days depends on the condition of the
patient. Patients were also called for medical
examination 15 days, 3 months, 1 year and
annually in the following years after the operation.
To finalize the study, all patients were invited for a
medical exam following the approval of the local
ethical committee.

Demographical and radiological data from the
patients before and after the operation was obtained
from our hospital's electronic archive. Patient
conclusion data was gathered from the clinical
examination and query that was conducted during
patients' visit to the hospital for the finalization of
this study. Demographic data include patients' age,
sex, tobacco usage, body mass index, medical
history, and pathological disc levels. Data collected
during the operation includes the amount of
bleeding, operation length, and complications.
Data collected after the operation contains the need
for opioid administration and the length of stay in
hospital. Lastly, outcome data consists of
recurrence of the disk pathology, and an evaluation
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of quality of life from the status of back pain before
and after the operation. Visual Analog Scale (VAS)
was used for scoring of the pain,'? and the patients
were asked to determine their pain by giving it a
value between 0 - 10. Oswestry Disability Index
was (ODI) was used to assess the quality of life."
Patient satisfaction and the success of the operation
was determined by using the Modified Macnab
criteria.'* In this classification, results are
determined as "excellent" (complete recovery of
symptoms), "good" (partial recovery of
symptoms), "fair" (no change in symptoms), and
"poor" (worsening of symptoms). Excellent and
good results are considered as improvement, fair
results are regarded as stable and poor results are
considered to be a worsening. During the study,
data was collected by two researchers independent
from study. The reoperation in the same level for
symptoms of LDH with radiologically coherent
existence of a herniated disc was considered as
recurrence.

Statistical analysis was performed with SPSS 20.0
(SPSS Inc., Chicago, IL, USA). Numerical
variables were summarized as mean and median.
Differences between the continues variables of
groups were assessed by independent samples t-test
and analysis of categorical variables was examined
by the chi-square test. A value of p < 0.05 was
considered significant for all statistical analyses.

RESULTS

In total, 131 patients who underwent LDH surgery
with LF preservation method were found to be
consistent with the criteria of the study. Of these,
71 had sequestrectomy and 60 had conventional
discectomy. The data about the group
characteristics in which the two groups are
compared are summarized in Table-1. There was
no difference between the two groups in terms of
age, gender distribution, smoking, medical history
(type 1I diabetes mellitus, essential hypertension),
and distribution of disc pathology. When the levels
of disc pathologies were examined in
sequestrectomy  (82.7%) and conventional
microdiscectomy (90%) groups, most of the disc
pathologies were localized at L4 - L5 or L5 - S1
levels.



Table 1: Characteristic data of the groups
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Groups
Sequestrectomy Conventional
Variables Microdiscectomy p value
Number of cases 71 60
Age (years) 49.1+£10.9 48.6 +12.8 0.809
Gender (woman/man) 31 (%43.6) / 40 (%56.4) 23 (%38.3) /37 (% 61.7) 0.537
Body-mass index 28.1+4.2 272+39 0.649
Medical history
Smoking 29 (%40.8) 26 (%43.3) 0.773
Hypertension 14 (%19.7) 17 (%28.3) 0.247
Diabetes Mellitus 16 (%22.5) 13 (%21.7) 0.860
Disc level 0.971
L3-L4 8 (%11.3) 6 (%10)
L4-1L5 33 (%46.4) 28 (%46.7)
L5-Sl1 30 (%42.3) 26 (%43.3)

The data of both groups during and after the
operation (until being discharged) is compared in
Table 2. The operation time was significantly
longer in the conventional microdiscectomy group
(94.6 + 22.3 min) than in the sequestrectomy group
(61.1 £ 11.4 min) (p <0.001). When the total
amount of bleeding during operation was
examined, less amount of bleeding was observed in
the sequestrectomy group (85.1 = 26.3 cc) than
conventional microdiscectomy group (91 £ 27.5
cc). But there was no significant difference (p =
0.206). Concerning the complications during the
operation, there was only one (%1.4) case of
complication in the sequestrectomy group and two
2 (%3.3) cases of iatrogenic durotomy were seen in
the conventional microdiscectomy group. Primary
repair of the defect was performed in all cases and
the defect was supported by fat graft. There was no
need for re-operation in neither group due to
bleeding or cerebrospinal fluid fistula.
Postoperative follow-up indicated that there was
only a single case of superficial infection in both

groups which could be treated with appropriate
antibiotherapy, but no deep infection was observed.
When the two groups were combined, the number
of smokers was 55 (42%). And recurrence was
found in 6 (4.6%) cases in the series. Recurrence
was observed in 2 (2.8%) cases in the
sequestrectomy group and 4 (6.7%) cases in the
conventional microdiscectomy group. Recurrence
rate was higher in the conventional discectomy
group; however, there was no statistically
significant difference (p = 0.293). Out of them of
these six cases, five patients were found to be
smokers. In our series, there was a correlation
between the recurrence of surgically treated LDH
and smoking history (p = 0.035) independent of
group comparison. In patients with recurrence, the
meantime of such pathology was 15.3 = 7.1 months
after surgery. Four of the recurrent cases were
operated in our clinic. Two patients preferred to be
operated in external clinics. In our clinic,
conventional  microsurgical approach  was
performed for recurrent cases. In all four cases, no



third intervention was required during the follow-
up period. It was also learned that stabilization was
achieved in the other two cases which were
operated in external clinics. In the phone interviews
conducted with the surgical teams performing the
operations of two cases, it was found that there was

Table 2: Data of groups during and after the operation
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no sign of instability but that the stabilization was
the choice of the team performing the surgery.
Regardless of the groups, recurrence was observed
in 1 patient in L3 - L4, 2 patients in L4 - L5 and 3
patients in L5 - S1.

Groups
Sequestrectomy Conventional

Variables Microdiscectomy p value
Number of cases 71 60
Operation time (min) 61.1 £11.4 94.6 £22.3 <0.001
Amount of bleeding (cc) 85.1+ 263 91+ 27.5 0.206
Complications

Duratomy 1 (%1.4) 2 (%3.3) 0.463

Superficial infection 1(%1.4) 1 (%1.7) 0.904
Opioid recruitment 10 (%14.1) 17 (%25) 0.044
Length of stay (days) 1.85+ 0.96 2.03+1.13 0.171

The requirement for opioid usage in the early
postoperative period was significantly less in the
sequestrectomy group (n = 10, 14.1%) than in the
conventional microdiscectomy group (n = 17,
28.3%) (p = 0.044). In addition, the duration of
hospitalization was somewhat shorter in the
sequestrectomy group (1.85 + 0.96 days) than in
the conventional microdiscectomy group (2.03 +
1.13 days). However, this difference was not
statistically significant (p =0.171).

The results of both groups are summarized in Table
3. There was no significant difference between the
sequestrectomy group (mean: 31.6 + 7.6, range: 24-
48 months) and the conventional microdiscectomy
group (mean: 33.3 £ 7.9, range: 24-48 months) in
terms of follow-up time. In our study, radicular and
low back pain follow-up was performed with the
VAS scoring. When the pain scores were
compared, the severity of radicular pain in the
preoperative period was similar in the
sequestrectomy group (9.1 £ 1.2) and in the
conventional discectomy group (9.2 £ 0.9) (p =

0.417). In addition, there was a significant decrease
in the severity of the radicular pain in both groups.
Postoperative pain scores should be given. When
compared, there was no difference between the
sequestrectomy group and the conventional
microdiscectomy group in terms of postoperative
follow-up radicular pain scores (p = 0.128), and the
difference between preoperative and postoperative
follow-up scores (p = 0.291). In terms of low back
pain, the pain scores were lower in the
sequestrectomy group (6.9 + 2.7) than in the
conventional microdiscectomy group (7.6 £ 2.8).
However, there was no significant difference
between the groups in terms of low back pain in the
preoperative period (p = 0.244). There was a
significant improvement in back pain in both
groups. Postoperative pain scores should be given.
However, there was no significant difference
between the two groups when the groups were
compared in terms of postoperative low back pain
scores (p = 0.257) and the difference between
preoperative and postoperative follow-up scores (p
=0.294).



Table 3: Outcome data of groups
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Groups
Sequestrectomy Conventional

Variables Microdiscectomy p value
Number of cases 60
Follow-up ( months ) 31.6+7.6 333+79 0.115
Disc recurrence 2 (%2.8) 4 (%6.7) 0.293
Radicular pain

Pre-operation (VAS) 9.1+1.2 9.2+0.9 0.417

End of follow-up (VAS) 14+1.5 19+24 0.128

Differnce (VAS) 7.7+2.1 73+2.5 0.291
Low back pain

Pre-operation (VAS) 6.9+£2.7 7.6+£2.8 0.244

End of follow-up (VAS) 1.9+2.1 22427 0.257

Differnce (VAS) 54+3.6 0.294
Quality of life

Pre-operation (ODI) 80.5+12.9 79.6 £ 13.7 0.382

End of follow-up (ODI) 129+ 15.5 13.7£13.2 0.471

Differnce (ODI) 66.6 +19.1 65.9+22.5 0.443
Succes (Modified Macnab criteria) 0.240

Improvement (excellent and good) 65 (%91.5) 51 (%85)

Stable 6 (%8.5) 8 (%13.3)

Worsened 1 (%1.7)

VAS: Visual Analog Skala, ODI: Oswestry Disability Index

Quality of life was assessed by Oswestry scale, and
daily life activities were limited in the majority of
the patients in the sequestrectomy group (80.5 £
12.9) and the conventional microdiscectomy group
(79.6 = 13.7). On the other hand, significant
improvement was observed in terms of
postoperative  follow-up  scores in  the
sequestrectomy group (12.9 + 15.5) and

conventional discectomy group (13.7+ 13.2). There
was no significant difference in preoperative (p =
0.382), in the end of follow-up (p = 0.471) and
difference (p = 0.443) ODI scores between the
groups. The success of the operation was
performed using Modified Macnab Scoring
according to the improvement of symptoms.
According to this scoring, improvement was



observed in 91.5% of sequestrectomy group and in
85% of conventional discectomy group. There was
no significant difference between the two groups in
terms of operation success (p = 0.240).

DISCUSSION

The LF extends anatomically between the lower
and upper bone lamina over the dura mater layer in
the posterior segment of the spine."> Due to this
localization, it has effects on the spine dynamics
and protection of the neural structures.'® In the
classical definition of LDH surgery, following
laminotomy LF tissue is excised before revealing
the dural sac and neural roots.'® LF preservation is
possible by releasing of LF during laminotomy. LF
preservation during LDH surgery reduces the
occurrence of fibrosis in the epidural area in the
postoperative period.'” This is due to the minimal
damage to the standard anatomic structure during
operation. In addition, spine dynamics would be
less affected. Due to the small size of epidural
fibrosis, the results of a second surgery may be
expected to be better. In a study comparing LF
preserved and LF non-preserved groups in cases
where the second surgical intervention was
required, surgical duration was shorter, bleeding
amount and complication rate was lower, and the
success of the operation was higher in LF preserved
group.'® Consequently, these results encourage a
reader to decide that LF preservation results in
better anatomical outcomes in the lumbar spine
after LDH surgery.

Many studies comparing sequestrectomy with
conventional  microdiscectomy  have  been
previously made.”® However, there is no study that
investigates whether LF preservation during
surgery creates a difference in the comparison of
these two methods. The difference in radiological
and clinical outcomes of LF protection necessitates
this study.

When demographic data are analyzed in our series,
no difference was observed between the groups in
age, gender, comorbidity, smoking and disc level
distribution. However, the male / female ratio was
higher in both groups (1.3 times higher in the
sequestrectomy group and 1.6 times higher in the
conventional discectomy group). In the social
cross-sectional series, the rate of symptomatic
LDH was found to be higher in women.'” The
reason for the higher male ratio in our study was
thought to be the fact that our patient population is
from Erzincan-Giimiishane region where the male
participation in the agricultural labor force is
higher.
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It can be hypothesized that the total surgical
duration of conventional microdiscectomy may be
longer as it includes anulotomy and the removal of
the intervertebral disc space when compared to
sequestrectomy in which only fragment is
removed, and the disc space is left untouched. The
results of our series support this hypothesis. In
addition, the majority of previous studies have
shown that the surgical duration of sequestrectomy
is significant shorter.”** In contrast, Shamji et al.**
showed that there was no difference in total
surgical length between two methods. However, it
should be noted that in their study, two methods
were applied by two different surgeons.?

It may be thought that shortening the duration of
surgical intervention may decrease the amount of
bleeding. However, according to the results of our
study, although the surgery took less time in
sequestrectomy, there was a decrease in blood loss;
however, this difference was not significant.
Similarly, in the literature, it was reported that there
is no difference in the amount of bleeding between
the two methods.’

Complications of LDH surgery include iatrogenic
durotomy, wound infection, instability, neural
injury, and hematoma.’ In our series, durotomy and
superficial infection were observed in both groups.
Upon a comparison of total complication rate,
durotomy, and shallow infection rates, no
difference was found between sequestrectomy and
conventional microdiscectomy. In a meta-analysis,
durotomy rates were reported to be 3.2% in
traditional microdiscectomy and 2.2% in
sequestrectomy, and the difference was not
significant.” In our series, these rates were 3.3%
and 1.4%, respectively. The fact that these rates are
consistent with the literature reveals that LF
preserving surgery has no protective or enhancing
effect on the possibility of dural tear development.
In the same meta-analysis, infection rates were
reported to be 2.6% in  conventional
microdiscectomy and 1.9% in sequestrectomy, and
the difference was not significant. ’ In our series,
although deep surgical site infection was not
detected, superficial wound infection was observed
in rates of 1.7% and 1.4% respectively. The rates
are slightly below the literature but do not differ.”’

Since there is no intervention in the disc space
during sequestrectomy, it can be thought that it is
less invasive and there is less pain in the
postoperative period in an operation with less
tissue damage. In our study, a comparison was
made in terms of the opioid requirement for this
evaluation. The postoperative opioid requirement
was found to be significantly less in the



sequestrectomy group. Similarly, in previous
studies, it was concluded that the amount of
analgesic and opioid use was less in patients
undergoing sequestrectomy.*>

In terms of length of stay in the hospital, total time
is reported as 0.9 - 6.4 days in sequestrectomy and
1.17 - 6.9 days in conventional microdiscectomy.””
» In one publication, it was reported that
sequestrectomy had a statistically significant
shorter hospital stay with a difference of 0.5 days.*’
In addition, the results suggest that there is no
difference in terms of length of stay. In our series,
the duration of hospitalization in sequestration
(Mean: 1.85 days) was found to be shorter than that
of conventional microdiscectomy (Mean: 2.03
days). However, the difference was not statistically
significant.

A topic discussed in the literature on the choice of
sequestrectomy and conventional microdiscectomy
is the effect on recurrence. While some of the
publications argue that there was no difference
between sequestrectomy and conventional
microdiscectomy in the middle term, 2>*7**3 there
was also some studies suggesting that recurrence
rate was higher in long-term sequestrectomy.” In
our series, these rates are 2.8% in sequestrectomy,
and 5.6% in conventional microdiscectomy.
Recurrence rate was lower in the sequestrectomy
group, but the difference was not statistically
significant.

In our study, there was a significant improvement
in symptoms in both groups postoperatively when
evaluating radicular pain, and there was no
difference between groups in terms of
improvement and final pain scores. The results of
many studies are consistent with our series. 2>
However, in a meta-analysis of the results of 4
studies, the results of sequestrectomy were found
to be slightly better.” In addition, in another meta-
analysis, the results were found to be equal.’ In our
study, foraminotomy was performed in both cases
after pathological disc extraction, as such it was
confirmed that the neural root was decompressed
in both methods. It is also seen that in our series,
postoperative pain is lower than studies without the
application of foraminotomy.”” It is seen that
radicular pain scores were found to be lower in
another study where foraminotomy was applied
than in the other publications.”® The reason for the
reduction of postoperative pain may be
foraminotomy itself.

When the two methods are compared in terms of
low back pain, there are different results in the
literature. In most analyses, both methods have
reported significant improvement in low back pain
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postoperatively. In terms of pain results, one meta-
analysis’ found no difference between two
methods, whereas another meta-analysis’ reported
less pain in sequestrectomy. In one study, it was
reported that there was more low back pain in the
sequestrectomy group after 5 years of follow-up.*’
In our series, there was a significant improvement
in low back pain after the operation in both
methods. In addition, there was no difference
between low back pain, postoperative reduction,
and outcome scores. These data reveal that the two
methods, with LF protective technique, do not have
superiority in terms of low back pain.

In our study, quality of life was evaluated using
ODI. There was no difference between
sequestroctomy and conventional
microdiscectomy groups after over 30 months of
follow-up. However, there are previous studies
with different results. In a study performed with
ODI, it was reported that the quality of life was
worse in the sequestrectomy group in the 1 and 5-
year follow-up results.”® In contrast, another study
observed that the effect of conventional
microdiscectomy on the quality of life results was
more negative according to the ODI scores after a
two year follow-up.”’

When the success of the operation and patient
satisfaction were evaluated, it was found that high
rates of improvement were observed in both groups
in our series. In addition, there was no significant
difference between the two groups with an average
follow-up of over 30 months. In a meta-analysis,
when the data of 6 studies are pooled, it is seen that
the satisfaction rates of sequestrectomy were
higher.” In contrary to the literature, it can be said
that the LF preserved surgery does not differ
between the two methods.

Our study has several limitations. Firstly, due to the
retrospective nature of the study, some of the
outcome variables could not be analyzed. Despite
having a sufficient number of patients, our series
only includes surgical interventions performed by
a single clinic and single surgeon. The results of
our study should be controlled with prospective
multi-center studies.

CONCLUSION

LF-preserved surgery of LDH offers promising
results with sequestrectomy or conventional
discectomy in the middle term. In sequestrectomy,
shorter operation length and less postoperative
opioid use are encountered. There was no
difference in terms of recurrence and outcome.
According to the results of our study, it is



appropriate to perform sequestrectomy in selected
cases.
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