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There are several options of surgical treatment of Hernia Nucleous Pulposus (HNP)
such as discectomy and micro-endodiscectomy (MED). The fundamental differences between
these procedures are the size of the incision, the discectomy procedure and the volume of disc
taken. However, until now, there has not been any class 1 evidences explaining the efficacy of
these procedures, and there is only a few studies about its safety and factors influencing its
efficacy in treating HNP, especially in Indonesia. This study is aimed to assess clinical outcomes
and safety of MED in HNP patients who underwent this procedure. Patient with HNP who
underwent MED were followed prospectively in a period of January 2015 until December 2016.
Clinical outcomes were evaluated by using Visual Analog Score (VAS) for assessing back pain
and leg, and Oswestry Disability Index (ODI). The mean of pre-treatment score was compared
with the mean of post-surgical treatment score by using paired t-test. Subjects were 78 HNP
patients treated surgically. The average surgery duration (* SD) was 60 * 17.1 minutes. The
pretreatment score mean on VAS and ODI were 4.88 * 1.10 and 35.21 * 8.24. After surgical
treatment, the VAS and ODI score obtained were significantly reduced to 1.53 * 1.14 and 5.16
+ 5.52, respectively (p<0,001). A type of complication was observed, which was 5 (6.4%)
cases of dural tear; no deficit in ankle dorsiflexion nor foot paresis were found. MED has been
shown to be able to treat HNP with clinical outcomes similar to conventional open discectomy
but with better levels of safety and effectiveness. However, this procedure still requires high
quality randomized controlled trials studying about its efficacy and cost effectiveness in HNP
treatment.
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Due to the increasing incidence of chronic
low back pain, including the one caused by hernia
nucleous pulposus, numerous modalities have
been available for diagnosis and management
of this disorder. Besides that, the escalating
costs and its impact on health care resources and
our understanding of the causes, diagnosis and
treatment of lumbar disc herniation has evolved
over the past century.'

Symptomatic HNP has several options
of treatment, including conservative treatment
with only pain treatment, and surgical treatment.’
Surgery is usually indicated when patients still have
persistent or progressive symptoms despite 6 to 12
weeks of conservative treatments. Disc herniation
is seen in 1:10,000 ratio in general population and
among all the patients, 10% patients may require
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HNP was first treated by performing
laminectomy to remove the offending disc
material. Unfortunately, this method requires long
rehabilitation time and high morbidity.? Therefore,
various studies have been conducted for the past
20 years to looking for safer and less invasive
techniques.*

Nowadays, conventional open
microdiscectomy is still chosen as the first choice
of HNP treatment,’ despite its lack of sufficient
evidence. However, with the development of
modern microspinal surgical techniques, minimally
invasive techniques have revolutionized the
management of pathologic conditions of the spine
such as lumbar disc herniation.® Development
in the design and use of optics as well as
surgical instruments, induce the aplication of
full endoscopic surgical procedures, such as the
micro-endodiscectomy (MED).

The effectiveness of this technique
is expected to be similar to the conventional
procedures, but with shorter hospitalization and
recovery time. Micro-endodiscectomy (MED) is a
surgical technique with a very small incision size,
only about 1 inch. Moreover, this procedure do not
cut nor detach paraspinal muscle from its insertion.
Therefore, with its less invasiveness, MED can
reduces the injury of muscle and epidural. Since
its introduction, several studies have proven that
MED is a safe and less invasive surgical technique.’

One of the advantages of MED when
compared to other procedures used in HNP
treatment is the lack of tissue damage that occurs.
Less tissue damage in this procedure could
potentially lead to a lower intensity of post-
surgical leg and back pain, faster rehabilitation and
integration, and lower treatment costs. Neverthless,
study describing the outcome, safety and factors
influencing the efficacy of this treatment is still
lacking, especially in Indonesia. In this study
we describe and analyze the clinical outcome of
patients who underwent MED for HNP.

METHOD

We performed prospective analysis of
data of all patients who underwent MED for HNP
between January 2015 until December 2016.
There were 78 patients who underwent single-
level endodiscectomy at L.2-3, 13-4, L4-5, or
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L5-S1 levels for the first time during this period.
Records of these patients were then reviewed to
gain data including patients’ demographics (age,
sex, height, weight, and body mass index), type
of radiculopathy (level and side), VAS and ODI
score before and after surgery, comorbid factors
(diabetes, hypertension, smoking), operative
time, estimated amount of blood loss, number
of patients with intraoperative CSF leakage and
neurological deficits, number of patients who need
change to open procedures and repeated surgery,
length of hospitalization and days of mobilization.
Occupational activities were divided into the
following 2 categories: light work (i.e., office
jobs, household tasks), and heavy work (e.g.,
construction workers, farming, etc).?

Surgical Procedure

Preoperative preparation includes
patient positioning, instrument preparation and
sterilization. First, patient were given general
anesthesia in the operating rooms. Patient was then
turned onto prone position. After positioning the
patient, a fluoroscope that was intended to be used
during the remainder of the operation was prepared.
After the fluoroscope ready, we create sterile fields
by scrubbing patient’s back with sterile soap. Then
drapes were placed appropriately, and surgery
begins.

The fluoroscope was used to confirmed
the disc space. Patients were given local anesthesia
on the muscles surrounding the bone, and after
it’s works, a half-to-one-inch incision was made.
Through the incision, a thin wire was placed and
lowered until it reached the bone. After that, some
increasingly larger dilators are take down on top
of one another following the wire. Therefore, the
muscle was split instead of separated from the bone.

When the fourth or fifth dilator was
placed, the muscle was stretched until it creates a
nickel-sized opening. This opening was going to be
the place in which the procedure was performed.
The working channel will be positioned during
the installation of the last dilator. Furthermore, a
circular rectator mounted using a mechanical arm,
will hold back the muscle so that the dilator can be
removed.

Surgery was performed using an endoscope
that will enlarge the projection of the base image
of the working channel up to the TV screen. This
instrument helps the surgeon to remove tissue and
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perform microscopic manipulations. However, this
tool is only capable of giving monocular images,
such as sight using one eye, so that depth perception
will decrease.

A small amount of muscle that was
exposed to bone or left in the lamina, was cleansed.
Furthermore, the covering of the bone that covers
the nerves is opened using a small drill with high
speed or Kerrison ronguer. This was intended
to make the nerves easier to move. After the
bone cover was released, we would see a yellow
ligament that protects the underlying nerve. The
yellow ligaments were then separated and removed
carefully, allowing thecal sac, which was where the
nerve grouped, and exiting the nerve root. Then, the
nerve and thecal sac were removed simultaneously
after a very small rectator was placed on the outside
of the nerve root, so the herniated disc was just at
the bottom of the rectator.’

Furthermore, the disc was removed by
making a small prick on the surrounding tissue.
Sometimes discs are found that have been damaged
or broken, so that the area around them need to be
cleaned from the fractional disk. When finished,
a small hole made will be closed by itself. Then
the wound that was formed was irrigated with
antibiotics. One or two stitches, usually added to
hold the tissue and help the healing process. The
wound was then closed using a loose bandage.
Once the patient was conscious, the patient was
transferred to the recovery room.’

Outcomes

This study outcome were the scores on
Visual Analog Score (VAS) for assessing leg and
back pain and Oswestry Disability Index (ODI)
for assessing disability caused by back pain.'
The VAS for back and leg pain score range of
0, indicating no pain, until 10 representing the
worst pain in their back and leg. Meanwhile,
ODI scores were ranged from 0, indicating no
functional impairment, until 100, indicating
maximum functional impairment. Assesment
done at baseline and 12 weeks prospectively. The
patient’s condition was monitored for 12 weeks
after surgery. If there are signs of recurrent or
persistent radiculopathy, a postoperative MRI was
done to identify the presence of HNP recurrence.
Additionally, operating time, complications, and
the estimated amount of blood loss were evaluated.

Statistical Analyses

Demographic data were presented
as means with standard deviations. Pre and
postoperative ODI and VAS scores were compared
by using paired t-tests with a significant level of
0,05. All statistical analyses were performed by
using SPSS version 24.0.

RESULTS

There are 78 HNP patients undergoing
MED during January 2015 - December 2016. The
average age of our sample was 45.23 +13.73 years
and 51 (65.4%) were male (Table 1). The mean
body mass index of the patients was 24.9 + 3.29
kg/m?. Fifty seven patients (73.1%) complained
about radicular pain before the operation and 21
(26.9%) complained about back pain with radicular
pain. Most patients (57.7%) felt pain for more than
12 months.

One patient (1.3%) had neurological
deficits and 70 (89,7%) complained about
paresthesia or tingling. Forty nine patients (62.8%)
had no comorbid factors for the operation. Patients
who have light occupation were 56 (71.8%),
while the other 22 (28.2%) patients have heavy
occupation. Forty two patients (53.8%) performed
defecation in a squatting position and 36 (46.2%)
in sitting position. Among 78 patients, only 29
(37.2%) patients doing sports. The most usual
vertebrae level of HNP was L4-5 (56.4%),
followed by L5-S1 (41.0%) and L34 (2.6%).
The most common location of HNP in our study
population was paracentral 43 (55.1%).

The mean duration of surgery was 60
+ 17.41 minutes with 48.49 + 42.5 ml of blood
loss. Most of the patients (88.5%) could perform
mobilization within 1 day after surgery, and 47
(60.3%) patients could be discharge successfully
within 3 days after surgery. Complications occurred
in 5 cases (6.4%), all cases were dural tear. Eleven
patients (14.1%) had a recurrence of pain and 8
(10.3%) amongs them occur within 12 weeks after
operation. Three patients (3.8%) needed to undergo
repeated surgery within 3 months at the same level.
Nine patients (11.5%) had to performed convertion
to open surgery (Table 2).

The mean preoperative VAS and ODI
score was 4.88 £ 1.10 and 35.21 + 8.24 , whereas
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the mean postoperative score was 1.53 + 1.14
and 5.16 + 5.52, revealing statistically significant
improvement (p<0.001) (Table 3).

DISCUSSION

Lumbar micro-endodiscectomy is one
of the recognized spinal surgery procedures.'-"

Table 1. Sociodemographic, clinical, and
radiological characteristic of the patients

Characteristic Value
Average age (years) 4523+ 13.73
Sex

Male 51 (65.4%)
Female 27 (34.6%)

Mean Body Mass Index (kg/m?)
Onset of pain (months)

249+3.29

< 12 Months 33 (42.3%)
> 12 Months 45 (57.7%)
Symptom

Back pain 0 (0%)
Radicular pain 57 (73,1%)
Back pain with radicular pain 21 (26,9%)
Occupation

Light 56 (71.8%)
Heavy 22 (28.2%)
Sport 29 (37.2%)
Frequent (>3x/week) 9 (11.5%)
Rare (<3x/week) 20 (25.6%)
Position of Defecation

Squat 42 (53.8%)
Sit 36 (46.2%)
HNP Level

L2-3 0 (0%)
L34 2 (2,6%)
L4-5 44 (56.4%)
L5-S1 32 (41.0%)
HNP Location

Central 11 (14.1%)
Paracentral & Lateral recess 43 (55.1%)
Foraminal 24 (30.77%)
Far Lateral 0 (0%)
Neurological Deficits 1(1.3%)
Paresthesia/tingling 70 (89,7%)
Risk Factors (Comorbid)

No Risk Factor 49 (62.8%)
Diabetes 0 (0%)
Hypertension 9 (11.5%)
Smoking 9 (11.5%)
Diabetes and Hypertension 7 (8.9%)
DM, Hypertension, and Smoking 4 (5.1%)

Unfortunately, this method is still not widely
used by Indonesian orthopedic spinal surgeons
in Indonesia. In addition, the advantages of this
method when compared to routine methods are
debatable. Some retrospective studies mention the
success rate of this method by 90-98%,'*!* while
the prospective study only mentions a success rate
of 70-80%. 617

One of the advantages of MED is only
requires a minor surgery to be less invasive
when compared with conventional methods. As
a result, medical expenses can be reduced and
the recovery time is shorter, so the patient will

Table 2. Operative characteristics of the patients

Characteristic Value
Average Duration of Surgery (minutes)

60 +17.41

Blood Loss (ml) 48.49+42.5
Complications

No Complication 73 (93.6)
Dural tear 5(6.4%)
Ankle/toe dorsiflexion weakness 0 (0%)
Transient paresis 0 (0%)
Day of Mobilization

Within 1 day after surgery 69 (88.5%)
> 1 day after surgery 9 (11.5%)
Length of Stay

Within 3 days after surgery 47 (60.3%)
> 3 days 31 (39.7%)

Recurrence of pain after operation
Onset of recurrence

11 (14.1%)

<12 weeks 8 (10.3%)
e” 12 weeks 3 (3.8%)
Repeated Surgery 3(3.8%)
Within 12 weeks 3 (3.8%)
After 12 weeks 0 (0%)

At the same level 3(3.8%)
At diferent level 0 (0%)

Convertion to Open Surgery 9 (11.5%)

Table 3. Clinical outcome of the treatment

Characteristic Value p value
VAS score <0.001
Before 488+1.10
After 1.53+1.14
ODI score <0.001
Before 35.21+8.24
After 5.16+5.52
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Fig. 1. Mean values of the outcome measures for 78 patients at baseline and after 12 weeks of follow-up

be able to move back to normal. Smaller incision
created from MED makes less trauma to lumbar
muscles. The use of this technique also has other
several advantages, such as better lighting and
magnification so as to better identify the neural
structure for easier manipulation and faster post-
operative mobilization. In addition, the duration of
surgery using this technique is shorter with fewer
bleeding, less intraoperative myoligamentous
trauma and faster return to work time.'"" This
procedure also reduce the risks of post-surgery
complications such as chronic nerve-root edema
development of venous stasis.?

Some short-term and long-term research
that has been done, supports our findings. Six
months after surgery, 96% of the patients treated
by MED technique were healed from their root pain
and 89% were healed from low back pain. 2

Our study showed that statistically
significant difference in the relief of back
disabilities and leg pain (Figure 1). The average
duration of surgery was less or more than 1 hour,
and the recurrence rate of multiple HNP surgery
was 3.8% within 3 months. Our results also
show that the number of observed complications
(6.4%) was lower than expected. No infection,
thrombosis, or hemorrhage were found. The
length of hospitalization in our study was 3
days overall, which was similar to other study
in which the hospitalization duration was 3-5
days.?® Hospitalization period longer than 3 days
were typical in patients with dural tears and some
medical conditions.

Risk of recurrent symptoms after
microdiscectomy in our study is 14.1%. This was
the same result with other study that reported the
percentage of recurrent symptoms risk between
5-12%, although the risk decreases with time post
surgery.?!#

Several studies have examined the
incidence of postoperative MED surgery. Overall,
the incidence of re-surgery ranged from 7.5-
8%, whereas the incidence in teenagers was
higher than adults. Besides age, hernia type also
affects the incident of re-operation. Patients with
protrusion type herniation have higher incidences
of re-surgery when compared with extrusion or
sequestration types. Prevention of re-surgery is
performed with a careful and thorough discectomy,
especially in the posterior longitudinal ligament
and decompression on the lateral recess.”** In
our study the re-operation rate was 3.8%, it is
comparable with other study. With MED, specific
complications like dural lesions and excessive
bleeding are less frequent because of the better
view got from the scope.

Several studies have found no significant
difference in perioperative bleeding between
MED and traditional surgery. There were also no
significant differences in complication variables,
length of hospitalization and end result over long
term post-treatment. This leads to a decision of
using microscope for operation or not submitted
to the surgeon.”>** However, our study shows that
the use of a microscope is very useful.
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Our results also show that in patients with
specific criteria, MED is an excellent choice for
operative treatment of lumbar disc disc herniation,
although both macro and micro-endodiscectomy
methods are equally acceptable for treatmet disk
herniation.

The use of MED during surgery, in
addition to providing excellent illumination and
magnification is also able to maintain three-
dimensional vision (stereopsis).”’*" However,
MED also has several disadvantages, including
poor perception of depth which causing dural
tears incidence,’*?® and the restricting conlines
of the tubular retractor will limits the ability of
the surgeon in orientating the decompression
instruments.?”28-3

Several studies have shown that MED
is able to reduce the operation time gradually.
Research conducted by Perez-Cruet et al,”” reported
areduction in operating time gradually. In the first
30 cases, the average duration of surgery ranged
from 110 minutes, while in the last 30 cases the
duration of surgery was only 75 minutes. Based
on our experience, the length of MED operation
ranges from 60 + 17.41 minutes. This result is
lower when compared with previous studies. This
difference caused operator that has been quite well
experienced with this technique.

Not only does MED appear to be a
safe and effective intervention for HNP, it also
shows good clinical outcomes, although some
complications such as dural tear and recurrency
might occur. Despite its safety and good clinical
outcomes, high quality randomized controlled trials
are still required to study this procedure, especially
studying its efficacy and cost effectiveness.
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