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Abstract

Background:

The advantages of microscopic discectomy include a smaller incision, less amount of
blood loss, less soft tissue, and muscular damage, which may decrease operative
time, wound complications, hospital stay, and post-operative recovery. However,
failed back surgery syndrome (FBSS) is a clinical situation in which patients still
complaining of unsatisfactory long-term clinical and functional outcomes after
surgical interference of lumbosacral disease. This study aimed to evaluate the results
of mini-open microscopic lumbar discectomy after five years of follow-up.

Patient and methods:

This is a prospective study conducted on 25 patients who were surgically managed
with mini-open microscopic lumbar discectomy after the failure of medical and
conservative treatment of their lumbar pathology. The mean follow-up duration was
5 years (range, 3.8-7 years). Patients with single-level lumbar disc prolapse or
adjacent double-level lumbar disc prolapse were included in the study, while those
with central canal stenosis, and/or lumbar vertebral instability that needs fixation
were excluded. The postoperative outcome was evaluated using the Oswestry Low
Back Pain Disability Questionnaire (ODI), at 6-month, 2-year, and 5-year follow-up
Visits.

Results:

The patient's age ranged from 23 to 59 years, and the duration of symptoms before
surgery ranged from one to eight years. The distribution of the patients (N=25 & %)
between the different grades of the ODI score was reported. The patients had shown a
highly significant improvement of ODI at different follow-up visits (P-value
<0.0001), regarding the overall outcome of the procedure. Two cases developed
moderate complaint at a 6-month follow-up, which had been deteriorated to become
severe at a 2-year follow-up. After the fusion of these two cases with the severe
complaint, ODI was improved and the complaint became moderate. The rate of
FBSS and re-operation in this study was 2 cases (8%), who had returned to their
heavy work within 3 post-operative weeks. However, the relation between failure rate
and return to activity was insignificant.

Conclusion:

Minimally invasive microscopic lumbar discectomy is a technique that results in a
satisfactory outcome and early recovery. However, segment instability and FBSS
may be a sequel that needs further investigations, proper patient selection and may
need future fusion.
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Introduction:
Mixter and Barr?

(1934) reported
discectomy for the first time as surgical

using the tubular retractors, allow using of the
term “Micro Endoscopic Discectomy” (MED) ./

The advantages of this technique (MED) include a
smaller incision, less amount of blood loss, less

management of lumbar disc prolapse. The concept
of endoscopic lumbar discectomy was fashioned
in (1973) by Kambin and Savitz®, and this was the
gate for the development of microsurgical
technique by Caspar® (1977), Yasargil* (1977),
and Williams® (1978). “Micro Endoscopic
Discectomy” (MED) was introduced by Foley et
al. (2003), as a modification of “Endoscopic
Discectomy” described by Foley and Smith®
(1997), by development a modified tubular system
that allows microscope usage. However, the use
of an endoscope or a microscope in discectomy

soft tissue, and muscular damage, this will lead to
a decrease in operative time, postoperative wound
complications, short hospital stay, and early
postoperative recovery.®™ Also is more effective
in obese patients as they need more soft tissue
dissection in open discectomy for proper
visualization. On the other hand, the drawbacks of
open surgery include the reverse of all described
advantages, but it is preferable due to good
visualization, better root decompression, proper
hemostasis, the liability to operate multiple levels,
and the longer learning curve in (MED)™*,
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Failed back surgery syndrome (FBSS) is a clinical
situation in which patients still complaining of
unsatisfactory long-term clinical, and functional
outcomes, although they underwent one or more
surgical interference for the lumbosacral disease.
Inappropriate  patient  selection, iatrogenic
instability, and surgical complications are
considered the most common etiologic factors.
Lumbar spine segmental instability is considered
one of the sources of failed back surgery
syndrome.**°

In a study by Arvind et a reoperation rate was
4.2% while the reoperation rate in the MED series
by Wu et al.''was 2.4%. The aforementioned
authors*®? reported reoperation rates ranging
from 3% to 14%.

The aim of surgical management of herniated disc
is proper nerve root decompression and removal
of sufficient nucleus tissue without destabilizing
the motion segment”*?. No definite consensus
about the contribution of nuclectomy in segmental
stability and then in FBSS and reoperation, and
even fusion. Also, there is a diagnostic problem in
the identification of motion segment mechanical
impairment after nuclectomy.?**’

Radiography in some instances is an unreliable
indicator of biomechanical instability. The false
radiographic outcome may be due to bad quality
and the patient’s spinal profiles.?

Herein, we evaluate the results of mini-open
microscopic lumbar discectomy after five years of
follow-up, using the Oswestry Low Back Pain
Disability Questionnaire (ODI).

|.,16

Patients and Methods:

This is a prospective study conducted on 25
patients who were surgically managed with mini-open
discectomy, in the time interval from January 2012 to
January 2013, after the failure of medical and
conservative treatment of their lumbar pathology. The
mean follow-up duration was 5 years (range, 3.8-7
years).

Inclusion criteria: Patients with single-level lumbar
disc prolapse, and patients with adjacent double-level
lumbar disc prolapse.

Exclusion criteria: Patients with central canal
stenosis, patients with previous lumbar surgery, and
patients with lumbar vertebral instability that needs
fixation.

History taking: To detect the onset, course, duration
of the back, and radicular pain. Patients were asked
about any motor or sensory complaints, as well as the
assessment of the functional disability preoperative
and postoperatively by the ODI Arabic, validated

questionnaire.?? Histories previous related medical
condition, drugs, ischemic manifestations other causes
of back pain as urinary tract infection, or pelvic
inflammatory diseases.

Examination: A full examination of the spine and
relevant areas as hips, also neurological evaluation
(eg. motor weakness, hypoesthesia or sensory loss,
and sacral sparing area, including perianal sensation,
rectal tone, bulbocavernosus reflex(S;4 and
cremasteric reflex (Sy 2.

Preoperative investigations: X-ray to detect any
instability and narrowing of intervertebral disc spaces
and degenerative changes. MRI to detect the level of
the herniated disc, degree of herniation, direction of
herniation, and to what extent it compromises the
neurological structures.

Operative technique:

Under general anesthesia, a prone position
was complimented on a radiolucent operating table,
with soft bolsters under the iliac crest and chest, that
allow free abdomen. The lumbosacral region was
prepared then imaging fluoroscopy was used to detect
the target level. A midline skin incision (3-5 cm long)
was carried out, with the subperiosteal elevation of the
muscles and keeping the soft tissue away by putting a
self-retaining retractor to expose the inter-laminar
space. Under proper illumination and visualization of
the operating microscope, all the steps of the surgical
procedures were done. Excision of laminae is limited
to the lower half of the proximal and the upper quarter
or third of the lower lamina (fenestration). The medial
third or half of the articular processes are also excised.
The intervertebral disc is exposed, and a discectomy is
performed.

In cases with an extruded or sequestrated intra-
foraminal or a sequestrated extra-foraminal herniation,
the operating microscope is tilted upwards to examine
the inferolateral part of the posterior aspect of the
upper vertebral body. An extruded herniation is seen
as an abnormal prominence of disc tissue, just above
the lower margin of the vertebral body, and is
removed after the incision of the peripheral layers of
the annulus fibrosus or fibrous sheath over the
herniated tissue.

Any free fragment of the disc is then grasped and
removed. When no lesion is visible at this stage, the
lamino-arthrectomy is enlarged cranially and laterally
with care to preserve some of the pars interarticularis.
Eventually, the sequestrated disc tissue is visible,
either caudal or ventral to the nerve root within the
intervertebral foramen. When a large disc fragment is
removed, no further attempt is made to expose the
nerve root, but Frazier’s 90° angled probe is used to
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explore the intervertebral foramen ventrally to the
root.

When imaging studies show or suggest the presence
of a contained intra-foraminal or a contained or
extruded extra-foraminal herniation, the lateral portion
of the disc is excised using a reversed 45° angled
pituitary rongeur. Either before or after this, the lateral
annulus fibrosus is ruptured with an angled probe
where it protrudes into the intervertebral foramen. In
most of these patients, a large amount of disc tissue
can be removed from the lateral part of the disc, either
in small pieces or as one large fragment. In patients
with a preoperative diagnosis of intraforaminal
herniation, when only a small amount of tissue is
excised, further careful inspection of the inferolateral
part of the posterior aspect of the upper vertebral body
is performed to find any extruded fragments on the
affected side. Achieving a pulsatile dural sac and
mobile nerve root was considered as an adequate
decompression surgery.

The epidural bleeding was controlled using a
combination of bipolar cautery, bone wax, and
Gelfoam®, then closure in layers.

Follow-up: All patients were ambulated on the first
day after the operation and assessed on the second day
by history and examination for pain improvement and
motor power grade before being discharged. Patients
were reviewed in the first 2 weeks postoperatively for
wound care and sutures removal. Patients were
followed up at 1, 3, 6-month, 2-year, and 5-year to
assess the functional outcome and disability by the
Oswestry Low Back Pain Disability Questionnaire
(ODI).

Oswestry Low Back Pain Disability Index (ODI) %:

Also known as the Oswestry Low Back Pain
Disability Questionnaire, is an important tool to
measure a patient's permanent functional disability,
and it is considered the ‘gold standard of low back
functional outcome tools. Interpretation of scores as
following: 0% to 20%: minimal disability, 21%-40%:
moderate disability, 41%-60%: severe disability,
61%-80%: crippled, and 81%-100%: These patients

Clinically, the straight leg raising test was positive
in 16 patients (64%) and negative in 9 patients
(36%), motor weakness( grade 2 to 3) in 1 patient
(4%), and no weakness in 24 patients (96%).

Radiological evaluation regarding X-ray revealed

obvious lumbosacral degenerative  changes
(narrow disc space, anterior and posterior
osteophytes) in 15 patients (60%) and no

significant changes in 10 patients (40%). Also,
MRI finding shows single-level disc prolapse in
20 patients (80%) and double-level disc prolapse
in 5 patients (20%).

The 25 patients were assessed before and after the
MLD operation by using the ODI to assess the
functional improvement. Before the operation, the
patients were classified by ODI as shown in table
1.

Table 1: ODI score for all patients before MLD and
post-operative at different intervals, 6months, 2 years,

and 5 years.
Time
Mean SD
Before 45.68 10.16
After 6 months 17.2 6.78
After 2 years 20.96 11.56
After 5 years 20.96 11.56
P-value Before vs. After 6 months, After 2 years and After 5 years:
<0.0001*
P-value After 6 months vs. After 2 years and After 5 years = 0.084

The patients show a highly significant
improvement in ODI ( P-value <0.0001) regarding
the overall outcome of the procedure at different
times of follow-up.

The distribution of the patients (N=25 & %)
between the different grades of the ODI score was
reported. Two cases developed moderate
complaint at a 6-month follow-up, which had
been deteriorated to become severe at a 2-year
follow-up. After the fusion of these two cases
with the severe complaint, ODI was improved and
the complaint became moderate once again (table
2) (Figl-4).

Table 2: distribution of the patients (N=25 & %)

are either bed-bound or exaggerating their .
30 99 g between the different grades of the ODI score:
symptoms
) Before After 6 After 2 After 5
months years years
N[ % | N[ % | N[ % | N[ %
Results _

The study included 25 patients from Miinim |0 0D | 21 ) 880 AT | 680 | A7) 680
different age groups ranging from 23 to 59 years, Moder | 7 | 280 | 3 | 120 | 5 | 200 | 7 | 280
15 males (60%), 10 females (40%) with different gte = s?o - :/‘6 - 1"2/00 - :/‘6
occupations. The duration of symptoms ranged evere % o % o
from 1-8 years. The back pain preceded the Crippl | 2 [ 80| 0 [00 | 0 [ 00| 0 | 00
appearance of sciatica pain in 21 patients (84%) ed % % % %

and sciatica appeared from the start in 4 patients
(16%) and neurogenic claudication was present in
13 patients (52%) only.
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a) A

Figure 1: A, B: Preoperative x-ray evaluation of a case

with FBSS AP, lateral, and oblique views. rs follow-up of the same case with FBSS (2

years after fixation).

Figur 4: 5-yea

There was no significant relation between FBSS
and general patient characteristics.

There is no significant relationship between
different study patients' parameters as pain onset,
symptoms, signs, radiological finding, and the
average ODI score as it improved with all of them
whatever the variability.

/ ICIE Regarding MLD complications; 17 patients (68%)
Figure 2: A,B,C: postoperative x-rays of the same case did not show either intraoperative complications
Showing left side foraminotomy and fenestration at L5- (SUCh as marked b|eeding’ dural tear, nerve root
S1 level.

injury, and the need for blood transfusion), or
postoperative complications (such as early wound
hematoma collection and reactionary hemorrhage)
and nor late complications (such as wound
infection or dehiscence). The main postoperative
complaints were persistent back pain in 7 patients
(28%) and mild leg tingling and numbness in 1
patient (4%) (Table 3,4).

MRI finding in the same case with
FBSS, showing recurrent disc.

Table 3: FBSS with different characteristics of the patients.

Failure & revision of the surgery pvalue

Yes (N=2) No (N=23)
Age; Mean + SD 34 | 5.7 40.4 | 9.9 0.386
Occupation; N, %
Housewife 0 0.0% 8 100.0% | @ -----
Builder 1 16.7% 5 83.3% 0.369
Farmer 1 33.3% 2 66.7% 0.085
Teacher 0 0.0% 3 1000% | @ -----
Porter 0 0.0% 2 100.0% | @ -
Trainer 0 0.0% 1 100.0% | @ -----
Clerk 0 0.0% 1 100.0% | @ -----
Student 0 0.0% 1 100.0% | @ -
Return to work
< 3 weeks 2 100.0% 0 0.0%
6-8 weeks 0 0.0% 23 100.0% |
Degenerative changes 1 10.0% 9 90.0% 1.000
No degenerative changes 1 6.7% 14 93.3% '
MRI; N, %
Single 1 5.0% 19 95.0% 0.367
Double 1 20.0% 4 80.0% )
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Table (4): Occurrence of postoperative complications with preoperative variables among study patients (N=25).

Variable No Complications Complications present P-value
Leg pain:
Early back pain then sciatica 14 (66.7) 7 (33.3) 1.000
Sciatica from start 3 (75.0) 1 (25.0)
Claudication:
Yes 9 (75.0) 3(25.0) 0.673
No 8 (61.5) 5 (38.5)
Leg raising:
Positive 11 (68.8) 5(31.2) 1.000
Negative 6 (66.7) 3(33.3)
Motor weakness:
Positive 0 (0.0 1 (100.0) 0.320
Negative 17 (70.8) 7(29.2)
X-ray:
Degenerative changes 4 (40.0) 6 (60.0) 0.028*
No degenerative 13 (86.7) 2 (13.3)
MRI:
Double 2 (40.0) 3(60.0) 0.283
Single 15 (75.0) 5 (25.0)
back pain onset (years):
1 5(71.4) 2 (28.6) 0.878
2 4 (80.0) 1(20.0)
3 3 (60.0) 2 (40.0)
4 3(75.0) 1(25.0)
>4 2 (25.0) 2 (25.0)

There is a significant relation between X-ray
findings of degenerative changes in the
lumbosacral region and postoperative persistent
back pain as a complication with a p-value
<0.028. There is no significant relationship
between complications and other clinical or
radiological variables(figure 5).

0, AR P,
% m No Complications  m Complications present

100 86.7

80 +~

20 7

No degenerative

Degenerative changes

X-ray findings

*Significant ** Highly significant

Fig (5): Graph showing the relation between X-ray
degenerative changes and postoperative back pain.

Discussion:

A proper technique should lead to
satisfactory outcomes, minimal morbidity, and
good cosmoses. It should be cost-effective, able to
adjust to patient factors like obesity. Open
discectomy (OD) and microscopic discectomy
considered the standard techniques in the surgical
management of disc herniation.*"2
There is a significant relation between ODI score
before and after MLD and this was in the

agreement with R. Granier Perth et al.,** who

performed MLD on 15 patients with post-
operative follow-up for 11 months, and found that
ODI improved from 30.6% pre-operative to
14.3% postoperative. Also, Karishma Parkish et
al.,* whom study was conducted on 198 patients
showed improvement in ODI from 56%
preoperative to 26.4% postoperative.  Also,
Sylvian Palmer et al.,*> who studied 129 patients,
and Kotryna V. et al.,*® who studied 100 patients,
showed marked ODI improvement. In contrast to
our finding, Tore K. Salberg et al.,*” who studied
180 patients at 12-month follow-up, stated that
4% of the patients showed more disability on ODI
assessment.

In the current study, there was no significant
relation between ODI improvement and different
patient parameters including back pain, sciatica,
neurogenic claudications, straight leg raising,
motor weakness, X-ray degenerative changes, and
MRI findings. Similar results were stated by E.
Kotilainan, (1998) who studied 39 patients and
showed no significant relation between all
patients' parameters, and ODI improved in all
cases.*® Also Marco Teli et al.,(2010) who studied
70 patients, found the same results.* In opposite
to our findings Kotryna Veresciagina et al.,(2010)
studied 100 patients with single-level disc
prolapse and showed marked ODI improvement.®
In this study, there is a significant relation
between X-ray degenerative changes and
postoperative back pain. Also Bok. Hyun Cho et
al.,(2006) showed a significant relation between
X-ray degenerative changes and postoperative
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back pain.“’ Similar findings by Barth, Martin, et
al.,(2008) who studied 84 patients, showed that
there is a significant correlation between pre and
postoperative radiological degenerative changes
and postoperative back pain.**

Also, E. Kaotiainen, (1998) who studied 39
patients showed that there is a significant relation
between X-ray degenerative changes and
postoperative back pain with 19% persistent pack
pain and 3% increased back pain.*® All of the
previous results assumed that the presence of
degenerative lumbar changes is a bad prognostic
factor in the outcome of MLD may be due to
permanent facet joint arthritic changes or the
occurrence of future vertebral instability.

In this study, there is no significant relationship
between different patients parameters as back
pain, sciatica, neurogenic claudications, straight
leg raising, motor weakness, and MRI findings
with postoperative back pain. Similarly, Marco
Teli et al.,(2010) showed that there is no
significant correlation between different patients
parameters and postoperative back pain.** Also
Kudret Tureyen.,(2003) and Sang Mok Yon et
al.,(2012) found the same results.**** In contrast
Bok Hyun Cho et al,.(2006) found that there is a
significant ~ correlation  between  different
parameters and postoperative persistent back
pain.®® Also, P. ralaya et al.,* found three is a
significant correlation between MRI finding as
single level disc prolapse and postoperative back
pain as it markedly improves with single level
disc prolapse.

Regarding blood loss, this study showed that all
cases had minimal intraoperative blood loss with
an average of 100 ml ( = 25.00 SD). Similarly
Kudret et al,** found that MLD has intraoperative
blood loss less than open lumbar discectomy.
Also Manish et al,* found that open lumbar
discectomy had an average blood loss of 180 ml
that is more than our study.

Regarding the time of operation, this study
showed an average mean operative time, which
was 1.34 hours (+ 0.37sd). Also Kudret et al,*
found in a comparative study between MLD &
open discectomy that operative time with MLD is
longer. Manish et al,(2001) found that the average
operative time in open lumbar discectomy was 75
min which was almost like our study.*

Regarding postoperative complications, this study
showed that no postoperative complications
occurred. Similar results by Shousha M et al,*®
reported that the risk of infection after MLD is
very low at 0.09%. Also Manish Garg et al,*
reported that there were  postoperative
complications after open discectomy as dural tear
and superficial wound infection, which did not

occur in our study.

In contrast, Tassi et al.,*

found that complications occurred in 2,2% of
patients after MLD. Also Kudret et al,** found that
no serious infection occurred after MLD nor open
discectomy.

The rate of Failed Back Surgery Syndrome and
re-operation in our study was 2 cases (8%) while
the rate in the MED series by Wu et al."’was
2.4%. We had a higher complication rate in the
earlier cases at the beginning, but when the
learning curve had raised in subsequent cases, the

complication rates decreased. Other authors

18-21

reported reoperation rates in OD ranging from 3%
to 14%.

Also one of the most important advantages of this
technique is an early return to the previous job.
Regarding our study, we found that failure may be
due to early return to heavy work, although the
relation between failure rate and return to activity
was insignificant. Another factor that may
influence the results is the pre-operative job,
although insignificant relation with different jobs
was detected, we found that patients with heavy
work are more susceptible to FBSS. In a study by
Bookwalter et al.*8, 40% of their patients returned
to a previous job after less than 5 weeks proving
its cost-effectiveness. The mean time to return to
work is 18.6 weeks, in a study by Caspar et al.?
while Foley and Smith® reported the meantime of
17.6 days to return to work. The protocol of MLD
allowed patients to resume work after 2 weeks
following surgery, but in our study, this protocol
failed with the heavy workers.

The limitations of this study were the small

number of

patients, the relatively short

postoperative follow-up period, the high cost of
the microscope, and the patients lost to follow-up.

Conclusion

Minimally-invasive Microscopic lumbar

discectomy is one of the most widely used
techniques as it results in the satisfactory outcome
as minimal blood loss, minimal soft tissue
surgical trauma thus decreasing postoperative
wound infection, short postoperative hospital stay,
early recovery, and early regaining activity,
however, segment instability and Failed Back
Surgery Syndrome may be a sequel that needs
further investigations and the possibility of future
fusion.
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