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Objective: Lumbar disc herniation (LDH) is a disease that seriously affects people’s social and work life. LDH recurrence is a condition that occurs
after lumbar microdiscectomy and is characterised by findings of failed lumbar surgery syndrome. Recurrent disk herniation may develop due to
demographic factors, obesity and limited discectomy. Therefore, this study aimed to compare the recurrent disk herniations that develop following
aggressive discectomy (AD) and sequestrectomy.
Materials and Methods: Seventy patients diagnosed with extruded LDH at a single level who underwent sequestrectomy (S) and 70 patients
with the same diagnosis who underwent AD at Başkent University Zübeyde Hanım Hospital were enrolled in this study. In the study groups, age,
gender, comorbidity characteristics, disk herniation level, duration of surgery, blood loss, hospitalisation duration and complications including
recurrence rate, reoperation rate, low back pain postoperatively and visual analogue scale for radicular pain during the last evaluation and
analgesic application results were collected in addition to the perioperative information.
Results: In the comparison S and AD, recurrence (62.50%) and reoperation rates (57.10%) were found to be higher in patients who underwent
sequestrectomy. Although surgical site infection (50.00%) occurred at the same proportion in both groups, the rate of dural tear (66.70%) was
found to be higher in those who underwent sequestrectomy.
Conclusion: Although several noninvasive procedures have been defined as an alternative to microsurgery, surgical discectomy remains an
effective treatment method for LDH. We suggest that for cases of LDH recurrence, AD is more preferred over other surgical methods.
Keywords: Seguestrectomy, aggressive discectomy, disc herniation

INTRODUCTION
In lumbar disc surgery, less invasive interventions have
been developed since Mixter and Barr(1) completed the
first successful lumbar herniated disc resection, including
extensive laminectomy, in 1934. Two procedures have been
discussed since microsurgery (MC) became the gold standard
for lumbar disc herniation (LDH). One of these procedures
involves resection of the herniated disc fragment from the
spinal canal and aggressive curettage of the normal disc(2). Disc
distance curettage leads to intervertebral instability and disc
height collapse, thus contributing to the “failed lumbar surgery
syndrome”(3). The other procedure is sequestrectomy alone with
disc fragment resection from the spinal canal. This intervention
is thought to maintain disc height and minimise intervertebral

instability(4,5). Both interventions are widely used in clinical
practice. Therefore, this study aimed to describe the clinical
and preoperative results and complication and reherniation
rates in patients operated by different surgeons in two separate
hospitals with a review of the literature.

MATERIALS AND METHODS
Participants
Perioperative information including age, gender, magnetic
resonance imaging (MRI) and diagnosis, level rates, surgery
duration, intraoperative blood loss, hospitalisation duration,
complications and results including recurrence rates,
reoperation rates, low back pain, visual analogue scale (VAS) for
sciatica pain at the time of the final evaluation and analgesic
use postoperatively were collected from patient files and by
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phone follow-up. A total of 140 patients diagnosed with LDH
at a single level on the caudal and cranial vertebrae or with
extruded LDH on the disc level in lumbar MRI were divided into
two groups and studied retrospectively.
Group A: Underwent sequestrectomy
Group B: Underwent aggressive discectomy (AD)
Patients aged 20-75 years with a single-level extruded disc
between L1 and S1 in an MRI were included in the study.
Patients with two or more extruded discs or spondylolisthesis
were excluded.
Surgical Technique
Surgical treatment was performed under general anaesthesia
and with the use of a surgical microscope. In group A patients,
only sequestered fragments on the disc level with caudal
and cranial migration were resected. A ruptured posterior
longitudinal ligament and annulus fibrosus were observed. In
group B patients, sequestered fragments were resected, and
disc fragments located at the intervertebral distance were
resected through the “+”-shaped incision made in the annulus.
The disc distance was cleaned until the anterior longitudinal
ligament was observed in front of the distance and the amount
of resected disc was measured. Patients were discharged on
the first postoperative day and resumed their daily activities in
the 3rd postoperative week without corset use and movement
restrictions.
Statistictical Analysis
Statistical analysis was done using SPSS 25 (IBM Corp. Released
2017. IBM SPSS Statistics for Windows, Version 25.0. Armonk,
NY: IBM Corp.) statistical package programme. Variables were
expressed as mean ± standard deviation, percentage and
frequency values. Variables were analysed after checking for
normality and homogeneity of variance preconditions (using
the Shapiro-Wilk and Levene test). During the data analysis,
Independent 2 group t test (Student’s t-test) was used to
compare the two groups, and Mann-Whitney U test was used
when prerequisites were not met. Categorical data were
analysed using the Fisher’s exact test and chi-square test. In
cases where expected frequencies were <20%, analysis was
done using the “Monte Carlo Simulation Method” to include
these frequencies in the analysis. For the significance level of
the tests, p<0.05 and p<0.01 values were accepted.

RESULTS
Preoperative Neurological Results
In the preoperative period, particularly during the 2-year
follow-up period, patients presented to the outpatient clinic
with pain similar to sciatalgia that radiates to the right and
left lower limbs, weakness on foot dorsoflexion or weakness in
the toes and muscle atrophy (Table 1). The American Society of
Anaesthesiologists (ASA) classification results for preoperative
anaesthesia assessment were 100% ASA (1) in group A and
93.8% ASA (1) and 6.2% ASA (2) in group B.

Preoperative Lumbar MRI Results
In the lumbar MRI of group A patients, extruded disc was
detected on the left L3/L4 (60%), L4/L5 (59.50%) and L5/S1
(60.00%) levels and on the right L4/L5 (65.90%) and right L5/
S1 (53.60%) levels in group B patients. A statistically significant
difference was observed between right L3/L4, right L4/L5 and
right L5/S1 extrusion categories in patients who underwent
limited and ADs (p=0.003) (Table 1).
Postoperative Back and Leg Pain and Analgesic Use
In this study, symptom relief and patient satisfaction were also
analysed. Although postoperative VAS results indicating low
back and leg pains were found to be lower in patients who
underwent sequestrectomy (66.70%) and moderate in those
who underwent AD, no significant statistical difference was
observed between the two groups (p=0,819). In addition, the
frequency of postoperative analgesic use in the sequestrectomy
group was significantly lower in both the short-term (<1
year) and long-term (>1 year) follow-ups (48.00%) (Table 2).
Therefore, better functional recovery and satisfaction occurred
in the sequestrectomy group.

Recurrence Results
All patients were followed-up for 24 months. Recurrence was
reported in 16 of 140 patients, including 10 group A patients
(14,28%) and six group B patients (8,57%). In this study,
recurrence rates were higher in the sequestrectomy group
(p=0.288) (Table 3).

Reoperation Results
With regard to the follow-up of the patients using MRI, one
group A patient had recurrence in the first 6 months, four in
the 1-2-year follow-up, one in the 2-3-year follow-up and 2
after the 3-year follow-up; all of them were reoperated and two
patients recovered by responding to a conservative treatment.
Conversely, in group B, recurrence occurred in one patient
at one month (during the first 10 days), one in 6-12 months,
one in 2 years and three after 3 years; all of them were also
reoperated. Regarding the follow-up of both groups, recurrence
was more frequently observed in the 1-2 years postoperative in
group A patients, but either as early as 10 days postoperative
or after 3 years in group B patients. While infection was equally
observed in both groups, dural tear was higher in group A
(66.70%) (Table 3).

Peroperative Results
Although no difference was observed in intraoperative blood,
the duration of surgery and length of hospitalisation between
group A and B patients, a statistically significant difference
was observed in the disc amount (p=0.001) and follow-up
time (p=0.040) variables between patients who underwent
sequestrectomy and AD (Table 4).
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Table 1. Demographic, clinical and MRI results of patients with limited and aggressive discectomy
Preoperative
Age
F
Sex

M
R muscle hypotonia
L muscle weakness
R muscle weakness

Symptom

R muscle atrophy
R sciatalgia
L muscle atrophy
L sciatalgia
L L2/3 extrusion
L L3/4 extrusion
L L4/5 extrusion
L L5/S1 extrusion
R L2/3 extrusion

Lumbar MRI

R L3/4 extrusion
R L4/5 extrusion
R L5/S1
extrusion

Sequestrectomy

Aggressive
discectomy

Total

50.2±16.39

50.44±12.07

-

n

36

37

73

%

49.30%

50.70%

100.00%

n

34

33

67

%

50.70%

49.30%

100.00%

n

1

0

1

%

100.00%

0.00%

100.00%

n

9

14

23

%

39.10%

60.90%

100.00%

n

8

11

19

%

42.10%

57.90%

100.00%

n

2

1

3

%

66.70%

33.30%

100.00%

n

25

28

53

%

47.20%

52.80%

100.00%

n

1

1

2

%

50.00%

50.00%

100.00%

n

24

15

39

%

61.50%

38.50%

100.00%

n

2

2

4

%

50.00%

50.00%

100.00%

n

3

2

5

%

60.00%

40.00%

100.00%

n

22

15

37

%

59.50%

40.50%

100.00%

n

9

6

15

%

60.00%

40.00%

100.00%

n

1

1

2

%

50.00%

50.00%

100.00%

n

6

2

8

%

75.00%

25.00%

100.00%

n

14

27

41

%

34.10%

65.90%

100.00%

n

13

15

28

%

46.40%

53.60%

100.00%

p

0.920

0.866

0.526

0.03

MRI: Magnetic resonance imaging, F: Female, M: Male, L: Left, R: Right, n: Number

DISCUSSION
LDH is a disease characterised by low back pain radiating to
the legs and sensory and motor deficits. Its incidence was
reported to be 1-2% in the general population and 4.86 per
1,000 person-years in the younger population(6-8). This study
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aimed to determine the role of the surgical technique used
in the first discectomy in the reduction of the recurrence risk.
Recurrence is one of the common complications occurring after
lumbar discectomy. Although several procedures may increase
the recurrence risk, a high risk of recurrence has been observed
after a limited disc resection and the disc degeneration risk
increases after an aggressive disc resection(8-10).
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Table 2. Preoperative and postoperative results of patients with limited and aggressive discectomy
Sequestrectomy
Aggressive discectomy
0.06-0.08

ASA

0.27-0.4
1.8-4.3
0
1
2
3

Postop VAS
4
5
0
1
2
3
Postop analgesia
4
5

Group

Total

n

53

54

107

%

49.50%

50.50%

100.00%

n

17

13

30

%

56.70%

43.30%

100.00%

n

0

3

3

%

0.00%

100.00%

100.00%

n

52

54

106

%

49.10%

50.90%

100.00%

n

6

3

9

%

66.70%

33.30%

100.00%

n

5

4

9

%

55.60%

44.40%

100.00%

n

2

4

6

%

33.30%

66.70%

100.00%

n

2

3

5

%

40.00%

60.00%

100.00%

n

3

2

5

%

60.00%

40.00%

100.00%

n

48

52

100

%

48.00%

52.00%

100.00%

n

7

5

12

%

58.30%

41.70%

100.00%

n

6

6

12

%

50.00%

50.00%

100.00%

n

8

5

13

%

61.50%

38.50%

100.00%

n

0

2

2

%

0.00%

100.00%

100.00%

n

1

0

1

%

100.00%

0.00%

100.00%

p

0.17

0.819

0.523

ASA: The American Society of Anaesthesiologists, Postop: Postoperative, VAS: Visual analogue scale, n: Number

The symptomatic recurrence rate was 4% in all series, and the
reoperation rate was 6.4% in the first year, which increased
by 10% after the first year(11). In this context, in a recent
meta-analysis, aggressive disc resection, large annulotomy
and curettage of the disc interspace (AD) were compared
with a more conservative resection of the disc fragment
(sequestrectomy), and the recurrence incidence was reported to
be higher in the sequestrectomy group than in the aggressive
technique group(12,13).
Results of 12 previous studies showed that when AD and
sequestrectomy were compared, shorter surgical duration,
lower postoperative VAS, lesser postoperative analgesic
administration and higher satisfaction rates were reported.
However, the recurrence rate, complication rate, reoperation rate

and intraoperative blood loss were reported as being equivalent
for both methods(13). Although publications before 2009 showed
that the recurrence rate is higher after sequestrectomy, Ran et
al.(13) and Fakouri et al.(14) reported that the recurrence rate was
equal after both discectomy and sequestrectomy. In our study,
when comparing both groups, the recurrence rate was found to
be higher (62.50%) after sequestrectomy; however, the difference
was not statistically significant (p=0.28).
Additionally, annulus fibrosus openness should be considered
in lumbar disc surgery, because patients with small annulus
defects during surgery and free disc in the spinal canal are
suitable for sequestrectomy. Recurrence rate has been reported
to be lower in patients with <6-mm annular defects. Thomé
et al.(9) reported that in patients with a large annular defect
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Table 3. Complications in patients with limited and aggressive discectomy
Complications Sequestrectomy
Aggressive discectomy
Recurrence

+
-

Reoperation

+
-

Infection

+
-

Dural rupture
Total
%

+

Group

Total

p

n

60

64

124

%

48.40%

51.60%

100.00%

n

10

6

16

%

62.50%

37.50%

100.00%

n

62

64

126

%

49.20%

50.80%

100.00%

n

8

6

14

%

57.10%

42.90%

100.00%

n

69

69

138

%

50.00%

50.00%

100.00%

n

1

1

2

%

50.00%

50.00%

100.00%

n

66

68

134

%

49.30%

50.70%

100.00%

n

4

2

6

%

66.70%

33.30%

100.00%

n

70

70

140

50.00%

50.00%

100.00%

0.288

0.573

-

0.404

n: Number

Table 4. Surgical results and follow-up of patients with limited and aggressive discectomy
Group
Aggressive discectomy

Blood loss

45.21±8.05

44.86±7.61

0.790

Duration of surgery

54.57±10.03

55.93±9.72

0.420

Amount of disc

6.18±0.97

12.33±1.68

0.001

Length of hospitalisation

1.27±0.72

1.27±0.66

0.990

Follow-up time

2.26±0.47

2.11±0.32

0.040

after limited microdiscectomy (LMD), the risk of symptomatic
recurrence and reoperation was higher. In contrast to this
study, the reoperation rate of the sequestrectomy group was
higher (57.10%), but without a statistical difference between
the two groups, although the annular defect width was higher
in the aggressive group (p=0.573). In addition, recurrence rates
were reportedly lower in patients with large annular defects
repaired after microdiscectomy(9). The regenerative capacity
of the anulus fibrosus is very limited. Due to the intradiscal
tension force, repair mechanisms of the annulus were also
unsuccessful. Several strategies such as repair, regeneration
and replacement of the herniated nucleus pulposus have not
been clinically confirmed(15,16).
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p

Sequestrectomy

In this study, although hemilaminotomy and flavectomy were
performed as standards in lumbar MC, the free fragment formed
by the annulus fibrosus or posterior longitidunal ligament
rupture in the spinal canal was resected in sequestrectomies;
therefore, the disc distance was maintained and the back wall
of the ligament and the annulus were preserved. However, most
patients also had segmental disc segments at the intervertebral
distance. These residual disc fragments have also been observed
to migrate from the annular defect and ligament rupture into
the spinal canal due to intradiscal tension. The free fragment,
subligamentous sequester and degenerated disc fragments
at the intervertebral distance were resected and the anterior
longitudinal ligament was detected. Fragments located in the
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middle line or at opposite side of the disc interspace were
also resected. Although blood loss (p=0.790), surgical duration
(p=0.420) and length of hospitalisation were equal (p=0.990)
in both groups, the difference in the amount of disc resected
during surgery (p<0.05) and in the length of hospitalisation
was statistically significant (p<0.01). Complications such as
recurrence and reoperation rates and dural tear were also higher
in the limited discectomy group. Schmid et al.(17) reported that
the clinical results and reoperation rates were equal in both the
sequestrectomy and total discectomy groups.
In the literature, the incidence of dural tear is 1.8-2.7% in LMD
and 3-5.7% in open discectomy(11,18-20). In this study, although
the dural tear was observed to be more common in the
sequestrectomy group, no statistically significant difference
was observed between the two groups in terms of the dural
tear frequency. Although wound infection rate was reported as
3.3% in patients with sequestrectomy(20), equal and lower rates
(1.4%) were observed in both groups in this study. Although
the hospitalisation duration was between 1 and 12(21-23) days,
it was the same in the limited discectomy (1.27±0.72 days)
and AD groups (1.27±0.66 days), without statistical difference
(p=0.990). In a study conducted by Schick and Elhabony(15),
the patient group who underwent LMD with sequestrectomy
was reported to have better duration of hospitalisation and
postoperative VAS results in one group; however, return to
daily activities, rate of labour loss due to low back pain and
recurrence rates were equal.
Schmid et al.(17) investigated 500 patients with and without
a surgical microscope and reported that reoperation and
complication rates were equal in two groups, the surgical
duration was longer in the microscope group and the length
of hospitalisation was longer in the non-microscope group(22).
In addition, the surgical duration is expected to be longer in
the AD group because it involves entering the intervertebral
distance and attempting to resect the residual discs located at
a disc interdistance. Minimally invasive procedures have been
increasingly performed in recent years. Grasso et al.(12) reported
that when an LMD and a radiofrequency system were used
together, the reherniation rate was lower, and analgesic use,
compliance with social life and other results were better than
that of the LMD (sequestrectomy) only group.

CONCLUSION
Although many noninvasive procedures have been defined as
an alternative to MC, surgical discectomy remains an effective
treatment method for LDH. We suggest that AD should
be preferred over other surgical methods due to its lower
recurrence.
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