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SUMMARY

OBJECTIVE: The objective of this study is to compare the clinical outcome among patients who are surgically treated for lumbar disc

herniation by transforaminal and interlaminar endoscopy techniques.

METHODS: For the treatment of lumbar disc herniation, 31 patients were assigned to undergo the interlaminar technique and 24

patients the transforaminal technique. They were evaluated using visual analog scale and Oswestry disability index in the preoperative

period, in the first postoperative period, and in the 12th month after the procedure. The clinical results between the two techniques

were then compared.

RESULTS: Overall, 89.1% of the patients obtained good results, with 12.5% complications in the transforaminal technique and 9.6%

in the interlaminar technique.

CONCLUSION: Although both the endoscopic techniques, compared in this study, are safe and effective for the surgical treatment

of lumbar herniated disc, the interlaminar technique presented significantly better results and lower rates of complications than the

transforaminal technique.
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INTRODUCTION

Herniated disc is a disabling pathology. In most cases, its treat-
ment is conservative and good results are obtained, but when
this treatment fails, the best option is the surgical treatment’.
This treatment has varied over time, from laminectomy and
discectomy to the most recent percutaneous surgeries. With the
popularization of minimally invasive spine surgeries, percuta-
neous endoscopic lumbar discectomy has increasingly become
an alternative for the treatment of herniated discs, due to the
advantages of this procedure. Two techniques that are mostly
used in the endoscopic spine procedures are: the transforam-
inal and the interlaminar routes.

In the transforaminal technique, the patient is positioned
in the ventral decubitus position; the midline and the lower

and upper vertebral plateaus of the desired level are marked

under visualization of the image intensifier, and lateral mark-
ings are the midline of 8, 10, and 12 c¢m, which will be the
possible entry points. The patient is submitted to light seda-
tion, and at the entry point, an infiltration is performed with a
local anesthetic without vasoconstrictor. The sedation must be
light, because the patient should be conscious enough to alert
if any nerve root is stimulated during the procedure. After this
stage, the intervertebral disc is punctured, and discography with
methylene blue or indigo carmine, associated with non-ionic
contrast, is performed. Through the guides, the endoscope is
inserted in the intervertebral disc and an indirect decompression
of the intervertebral disc is performed (inside-out technique),
followed by a thermal nucleoplasty. The entire procedure takes
place through Kambin’s safety triangle. It is indicated for the
treatment of hernias located in the foraminal or extraforaminal
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region, mainly at the L2 to L5 lumbar spine. Generally, this
approach is made difficult at the distal L5-S1 level by the ana-
tomical interposition of the iliac crest** (Figure 1).

In the interlaminar endoscopic discectomy, the patient is
positioned in the ventral decubitus position, on a radiotranspar-
ent table, under general anesthesia. In this technique, general
anesthesia is used because it is necessary to remove the neural
root, which generates discomfort to the patient. The interlam-
inar window at the desired level is marked on the skin with the
aid of the image intensifier, and a longitudinal access of 1 cm
is made near the midline. An initial dilator is positioned in the
interlaminar space, and the endoscope is introduced. First, the
multifidus musculature is dissected into the yellow ligament,
which is opened for exp  osure of the descending root and
perineal fat. The nerve root is removed and protected with the
aid of a beveled cannula. The intervertebral disc is perforated
and decompressed. At the end of the procedure, a thermal nuc-
leoplasty is performed. In general, this technique is used for the
levels L4/L5 and L5/S1, where a wide interlaminar interval is
observed, which provides more working space. This procedure
is indicated for central and central-lateral hernias®” (Figure 2).

The endoscopic surgical techniques evaluated in this study
are not widely known to spine surgeons, and its practice in
Brazil is still restricted to some reference centers. The presen-
tation and comparison of results between the two main endo-

scopic approaches may help in the indication for each case.

The objective of this study is to present two minimally inva-
sive surgical techniques in the spine and compare the results
obtained in the treatment of lumbar disc hernias.

METHODS

This longitudinal, observational, and prospective study was
approved by the Research Ethics Committee under number
CAAE 50750515.2.0000.5225. We grouped 55 patients who
underwent the surgical treatment for lumbar disc herniation in a
tertiary hospital, a reference in the surgical treatment of the spine,
by the percutaneous endoscopic lumbar discectomy technique.
Inclusion criteria for this study were as follows: patients of both
genders and aged between 18 and 99 years, who had not been
submitted to the previous procedures in the spine and had failed
to undergo the conservative treatment of lumbar disc herniation,
administered for at least 3 months, and who presented herniated
disc in at most two levels in the lumbar region. These patients
were subdivided into two groups: the endoscopic transforaminal
technique and the interlaminar technique. Clinical evaluation was
performed, and the Oswestry 2.0 questionnaire and the visual
analog pain scale were used to quantify the results, applied on the
following dates: the day before surgery, the first day after, and at
1 year after the surgery. The epidemiological data such as gender
and age were also evaluated, as well as the postoperative com-
plications such as surgical site infection, neurological alteration

Figure 1. Percutaneous endoscopic transforaminal discectomy.
(a) Skin markings, (b) anteroposterior view discography of
radioscopy, (c) radioscopy profile view with demonstration
of inside-out discectomy technique, and (d) disc material
removed.

Figure 2. Interlaminar percutaneous endoscopic discectomy.
(a) Point of entry into anteroposterior vision of radioscopy, (b)
point of entry into radioscopy profile view, () yellow ligament
opening and neural root being evidenced, and (d) probe by
removing the root after discectomy. *Marking the neural root.
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(paresis, paraesthesias), neural lesions, iatrogenic durotomy with
or without lichen fistula, and relapse of herniated disc. The clini-
cal outcome was compared separately between males and females
in search of statistically significant differences between the sexes.

Patients who underwent the surgical treatment for lumbar
disc herniation by open surgical technique, those over 80 years
of age or under 18 years of age, and nonconsenting individu-
als were excluded.

The study was conducted from December 2014 to November
2015, totaling 1 year of endoscopic surgical procedures, and
followed prospectively for 12 months postoperatively.

The material used for the procedures was the Vertebris
Richard Wolf endoscopes®.

Two different endoscopic surgical techniques were used: trans-
foraminal and interlaminar. Patients with central and central-lateral
disc hernias were submitted to the interlaminar technique. On the
other hand, those with foraminal and extraforaminal herniations
were submitted to the transforaminal technique. When the her-
niation was foraminal or extraforaminal at the 1.5/S1 level, the
transforaminal technique was performed only in cases where there
was no anatomical barrier of the iliac bone in the surgical access.
Patients with this anatomic limitation were excluded because they
were submitted to non-endoscopic surgical technique. The pro-
cedures were performed by four different surgeons of the Spine
Group, all of whom had the same training and previous experi-
ence in performing the endoscopic surgical technique.

The R software (R Core Team, 2015, version 3.2.3) was
used for data analysis. As a statistical method, a multivariate
analysis was conducted with a regression model for the longi-
tudinal data. A significance level of 5% was adopted, and con-
sidered significant if p<0.05.

RESULTS

All the 55 patients included in this study underwent the surgi-
cal treatment of lumbar disc herniation by lumbar endoscopic
technique. There were 29 female patients (52.8%) with a mean
age of 37.8 years and 26 male patients (47.2%) with a mean
age of 42.9 years. Of them, 24 (43.7%) underwent transfo-
raminal technique and 31 (56.3%) interlaminar technique.
The predominant operated levels were L4/L5 (20 cases) and
L5/S1 (19 cases). Only 4 patients were operated at the L3/L4
level. Of this, 12 patients had a two-level approach in surgery.

The average score of the Oswestry scale in the preoperative
period was 26.2, which was dropped to 5.5 on the first day after
the procedure and 12 months after the procedure, it was 5.3,
regardless of the surgical technique used. In the transforaminal
technique, the mean preoperative rate was 27.5, which dropped
to 6.3 on the first day after the procedure and 12 months after
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the procedure, it was 8.0; in the interlaminar technique, the
values were 25.1, 4.8, and 3.1, respectively. The mean preop-
erative pain scaling, independent of the technique, was 8.4; on
the first postoperative day, it was 2.3; and at the 12th month,
it was 1.9. In the transforaminal technique, the preoperative
mean was 8.3, which was 2.9 on the first day, and 3.2 after
12 months; in the interlaminar technique, the values were
8.5, 1.7, and 1, respectively. Both were statistically significant
with p<0.0001. There was no statistically significant difference
between males and females when using a p<0.05.

‘There was an incidence of 10.9% of complications in general,
with three complications in each group, representing 12.5% rate
of complications in the transforaminal group and 9.6% in the
interlaminar group. The complications evaluated were as follows:
neurological alteration, surgical site infection, durotomy with or
without lichen fistula, and relapse of herniated disc. No patient
had surgical site infection. Two durotomies occurred during the
procedures (3.6%), both in patients submitted to the interlam-
inar technique, one being asymptomatic without clinical reper-
cussions and the other studied with lichen fistula associated
with postural headache with spontaneous resolution after 48 h
of rest and without surgical reintervention. There were no cases
of complete neural injury, but three patients (5.4%) had pares-
thesia in the lower limbs, two (8.3%) underwent transforaminal
technique, and one (3.2%), interlaminar technique. Only two
patients were submitted to surgical reintervention due to any
of these complications, representing 3.6% of the cases. One of
the patients was reoperated due to relapse of the disc herniation
(transforaminal group, 4.1%), and the other due to technical
difficulty in removing all the disc herniation which was calci-
fied (interlaminar group, 3.2%). This last patient evolved with
paresthesia of the interlaminar group (Figure 3).

Figure 3. Complications between the two study groups.
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DISCUSSION

Among the endoscopic techniques of the spine, the most used are
transforaminal and interlaminar®'. We observed a slight predom-
inance of the interlaminar technique (56.3% of the cases), con-
sidering the higher incidence of centro-lateral disc hernias in the
studied population. In this study;, the patients were evaluated preop-
eratively, on the first day after the procedure, and after 12 months.
Oswestry disability index (ODI) and visual analog scale (VAS) were
evaluated and showed that the patients achieved a statistically sig-
nificant improvement (p<0.0001) with the endoscopic treatment
of lumbar disc herniation, and 89.1% of the patients had a good
response to the surgical treatment. These values are higher than the
success rates of the gold standard, which varies from 70 to 84%
of good results, according to the study of Dohrmann et al., who
analyzed 39,000 patients with lumbar disc herniation"!. Separating
the surgical techniques, the transforaminal technique had a slightly
lower result than interlaminar, mainly in the evaluation done after
12 months of the procedure (p<0.05). On the first postoperative
day, the improvement of pain complaints assessed by VAS was
greater in the interlaminar group. The rate of complications was
12.5% in the transforaminal technique and 9.5% in the interla-
minar, in which the values were comparable to the gold standard,
according to the study of Shriver et al. The incidence of durot-
omy in our study was similar to that in the literature for the gold
standard, which is approximately 3.1%'%%. There was a higher
incidence of postoperative paresthesia in patients who underwent
the transforaminal technique (8.3 zs. 3.2%). A possible explana-
tion for the higher incidence of postoperative pain complaints in
patients submitted to transforaminal technique may be due to
stimulation of the dorsal root ganglion during the insertion of the
instrument. The literature shows a possibility that the dorsal root
ganglion may present within the triangular safety zone described
in the endoscopic procedures'. Stimulation could be associated
with the most incident neuropathic complaints in patients under-
going the transforaminal technique.

The literature reoperation rate for open microdiscectomy accord-
ing to the study by Soliman et al. was 18.5%". Aichmair et al.,
however, showed a higher rate, reaching 25%. Both presented a
follow-up of at least 5 years. Our reoperation rate was only 3.6%
(two patients), and in the transforaminal technique, it was 4.1%
(one patient) and in the interlaminar technique, it was 3.2%
(one patient). In the transforaminal group, the reoperation was
occurred due to the herniated disc recurrence. This patient pre-
sented a herniated disc which occupied more than 50% of the
vertebral canal in the preoperative period. The literature shows
that these cases are the most difficult for the complete removal of
the hernia by endoscopic route. However, this patient was reop-
erated by the same surgical technique and presented satisfactory
improvement of symptoms after the second procedure'. In the
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interlaminar approach, the reoperation occurred due to a calcified
hernia, which made the procedure difficult by the endoscopic
route, being converted to open microdiscectomy’®.

Complications are the very important factors in assessing the
safety of a surgical procedure. A recent meta-analysis compared the
clinical outcomes between open microdiscectomy and endoscopic
microdiscectomy and showed that the rate of complications was
similar in both groups, suggesting that the minimally invasive pro-
cedure is safe for the surgical treatment of lumbar herniated disc'*.

As a limitation of this study, the postoperative follow-up of
only 12 months and a limited number of patients in our casuistry
should be taken into consideration. The literature review shows
that the main postoperative complications only occur during the
Ist year after the procedure, so most of them were contemplated
in this follow-up period. Another limiting factor is that we com-
pared the surgical techniques at different disc levels. It is known
that the neurological symptoms are different in each vertebral
segment. However, the indications are described and enshrined
in the literature. This study is a part of a research line intended
to present the updated data in future publications?®?*. The level
of evidence in this study is five. Spine endoscopy is a promising
spine technique; however, its learning curve is long and not all
the specialized services have access to the method. Another lim-
iting factor is its high cost, making it difficult to expand in the
medical environment, and increasing healthcare costs.

In the future, it is expected that spinal endoscopy will have its
reach extended and its benefits will bring better clinical results to
patients. Studies in this sense, with larger samples and in different

centers, need to be conducted to reinforce the findings of this study.

CONCLUSIONS

Spine endoscopy for the treatment of lumbar disc herniation showed
approximately 90% of good results, regardless of the technique
used. Both the endoscopic techniques performed are safe and effec-
tive for the surgical treatment of lumbar disc herniation, but the
interlaminar technique presented significantly better results and

lower rates of complications than the transforaminal technique.
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