
ABSTRACT
Objective: Lumbar disc herniation is a common indication for surgical treatment of the spine. Open microdiscectomy is the gold stan-

dard. New surgical techniques have emerged, such as spinal endoscopy. We compared and evaluated two endoscopic techniques: the 
transforaminal and the interlaminar. Methods: Fifty-five patients underwent endoscopic technique and were assessed by VAS and ODI in the 
preoperative period, and in the first and sixth month after the procedure. Results: We had 89.1% of good results and 10.9% of complications. 
Conclusion: We conclude that endoscopic techniques are safe and effective for the surgical treatment of lumbar disc herniation.
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RESUMO
Objetivo: A hérnia discal lombar é uma indicação comum de tratamento cirúrgico da coluna vertebral. A microdiscectomia aberta é o padrão 

de referência. Novas técnicas cirúrgicas têm surgido, como a endoscopia de coluna vertebral. Comparamos e avaliamos duas técnicas endos-
cópicas: a transforaminal e a interlaminar. Métodos: Cinquenta e cinco pacientes foram submetidos à técnica endoscópica, e foram avaliados 
por EVA e ODI no pré-operatório, no primeiro e no sexto mês após o procedimento. Resultados: Tivemos 89,1% de bons resultados e 10,9% de 
complicações. Conclusão: Concluímos que as técnicas endoscópicas são seguras e eficazes para o tratamento cirúrgico da hérnia discal lombar.

Descritores: Coluna vertebral; Deslocamento do disco intervertebral; Endoscopia.

RESUMEN
Objetivo: La hernia de disco lumbar es una indicación común para el tratamiento quirúrgico de la columna vertebral. La microdiscectomía 

abierta es el estándar de referencia. Las nuevas técnicas quirúrgicas se han desenvuelto en la columna vertebral, como la endoscópica. 
Comparamos y evaluamos dos técnicas endoscópicas: transforaminal e interlaminar. Métodos: Cincuenta y cinco pacientes fueron sometidos 
al procedimiento endoscópico, y se evaluaron mediante EVA y ODI en el pre-operatorio, en el primero y sexto mes después del procedimiento. 
Resultados: Hemos tenido un 89,1% de buenos resultados y el 10,9% de complicaciones. Conclusión: Las técnicas endoscópicas son 
seguras y eficaces para el tratamiento quirúrgico de hernia de disco lumbar.

Descriptores: Columna vertebral; Desplazamiento del disco intervertebral; Endoscopía.
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INTRODUCTION
Sciatica is one of the most frequent and incapacitating complaints 

in the daily life of the spine surgeon. Mixter described in detail the 
etiology of sciatica and its correlation with herniation of the lumbar 
discs.1 The surgical treatment of this disease has varied over time. 
With the popularization of minimally invasive spine surgery, the 
percutaneous endoscopic lumbar discectomy has become an 
increasingly present option for the treatment of disc herniation.

Less invasive techniques evolved with the passage of time, de-
monstrating progressive success.2-6 This made the emergence of 
endoscopic transforaminal surgery for the treatment of lumbar disc 
herniation possible, which was followed by the development of many 
types of equipment and the improvement of the surgical technique.7-10

Choi et al.,11 in 2006, reported the interlaminar approach between 
L5-S1 for intracanal disc herniation. The following year, a technique 

called directed extraforaminal fragmentectomy was introduced with 
a success rate of 92%.12

Literature data shows that spine surgery performed using the 
endoscopic technique is a safe method and it has been gradually 
more indicated.13

The objective of this study was to evaluate the clinical outcome 
of patients treated surgically for lumbar disc herniation using the 
percutaneous endoscopic lumbar discectomy technique.

METHODS

This longitudinal, observational, and prospective study was approved 
by the Institutional Review Board of the Hospital do Trabalhador as number 
CAAE 746315.3.0000.5225. The participants signed an informed consent 
form following an explanation of the study conducted by the authors.
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We selected 55 patients who had undergone surgical treatment 
for lumbar disc herniation at the Hospital do Trabalhador - UFPR using 
the percutaneous endoscopic transforaminal or interlaminar lumbar 
discectomy surgical technique. The clinical evaluation of the patients 
was conducted via the application of the Oswestry 2.0 questionnaire 
and the visual analog scale (VAS) for pain at the following time points: 
the day before the surgical procedure, the first day following the surgery, 
and six months following the surgery. They were evaluated using a com-
bination of epidemiological data, such as sex and age. Postoperative 
complications data, such as infections of the surgical site, neurological 
changes (paresis, paresthesia), nerve lesions, iatrogenic durotomy with 
or without a CSF fistula, and recurrence of disc herniation. The clinical 
endpoints for male and female patients were compared separately in 
search of statistically significant differences between the sexes.

Patients who had undergone surgical treatment for lumbar disc 
herniation using the open surgical technique, those who were older 
than 80 or younger than 18 years of age, and those who did not elect 
to participate in the research project were excluded.

The device used for the procedures was the Richard Wolf 
Vertebris® endoscope.

Two different endoscopic surgical techniques were used: transfo-
raminal and interlaminar. The patients with central and central-lateral 
disc herniation were submitted to the interlaminar technique, while 
on the other hand, those with foraminal and extraforaminal herniation 
were submitted to the transforaminal technique. The procedures 
were performed by four different surgeons from the Spine Group of 
the Hospital do Trabalhador, all of whom had the same training and 
previous experience in performing the endoscopic surgical technique. 

The study was conducted from December 2014 to November 
2015, totaling a year of endoscopic surgical procedures, with 6 
months of postoperative follow-up.

Data analysis was done using R (R Core Team, 2015), version 
3.2.3 software. A multivariate analysis conducted with a regression 
model for longitudinal data was the statistical method used. A level 
of significance of 5% was adopted, considering it significant when 
the p-value was < 0.05.

RESULTS
Fifty-five patients were included in the study. All were submitted 

to surgical treatment for lumbar disc herniation using the endoscopic 
lumbar technique. Of these patients, 24 (43.7%) underwent the transfo-
raminal technique and 31 (56.3%) the interlaminar technique. Twenty-six 
(47.2%) patients were male and 29 (52.8%) were female. The age of 
the patients ranged from 21 to 79 years, the average age being 40.2 
years. Most of the patients (78.1%) were treated surgically at only one 
disc level (n=43), the most operated level being L4-L5 with 20 cases 
(36.3 %), followed by L5-S1 with 19 cases (34.5%), and L3-L4 with 4 
cases (7.2%). Twelve patients underwent surgeries at two disc levels, 
10 of them at levels L4-L5-S1 and two at levels L3-L4-L5 (Table 1).

The average preoperative Oswestry score was 26.6. On the first 
day following the procedure, it dropped to 5.5 and 6 months follow-
ing the procedure, it was 5.3. The Visual Analog Scale for pain score 
averaged 8.4 in the preoperative period, 2.3 the first day following the 
surgery, and 1.9 after six months (Figures 1 and 2). Both were statisti-
cally significant with p < 0.0001. There was no statistical difference 
between the sexes when a p-value < 0.05 was used (Figures 3 and 4).

There was a 10.9% incidence of complications in general. The compli-
cations evaluated were neurological change, infection of the surgical site, 
durotomy with or without CSF fistula, and recurrence of the disc herniation. 
None of the patients had an infection of the surgical site. Two durotomies 
occurred during the procedures (3.6%), one asymptomatic without clinical 
repercussions and the other with a CSF fistula associated with postural 
headache, which was resolved spontaneously 48 hours of rest and did 

Table 1. Levels operated and number of patients.
Levels operated Number of patients and percentage

L5S1 19 (34.5%)
L4L5 20 (36.3%)
L3L4 4 (7.2%)

L4L5S1 10 (18.1%)
L3L4L5 2 (3.6%)

Figure 1. Relationship between the Oswestry Disability Index in the preoperative 
period, the first day following the procedure, and after 6 months.
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Figure 2. Relationship between the Visual Analog Scale (VAS) for pain in the 
preoperative period, the first day following the procedure, and after 6 months.
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Figure 3. Division between male and female patients and the relationship 
between the ODI scores.
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Figure 4. Division between the male and female patients and the relationship 
between the VAS scores.
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not require surgical reintervention. There were no cases of complete neural 
lesion, but three patients had paresthesia of the lower limbs (5.4%). Only 2 
patients underwent surgical reintervention for any of these complications, 
representing 3.6% of the cases. One of them was reoperated for recurrence 
of the disc herniation and the other, due to a technical difficulty, for the 
removal of the entire disc herniation, which proved to be calcified.

DISCUSSION
Open microdiscectomy is the gold standard for the surgical treat-

ment of lumbar disc herniation.14 New options for surgical treatment 
have emerged with good results, as is the case with endoscopic 
treatment of lumbar disc herniations.15

In this study, the patients were evaluated prior to surgery, on the 
first day following the procedure, and after 6 months. The ODI and 
the VAS scores were available and showed that the patients had a 
statistically significant improvement (p<0.0001) with endoscopic 
treatment of the lumbar disc herniation, with 89.1% of the patients 
responding well to the surgical treatment. This value was higher than 
the success rate of the gold standard, which varies between 70 and 
84% of good outcomes according to the study by Dohrmann and 
Mansour,16 who analyzed 39,000 patients with lumbar disc herniation. 
The rate of complications was 10.9%, a value lower than that of the 
gold standard technique, which was 12.5% according to the study of 
Shriver et al.17 The incidence of durotomy in our study was similar to 
that reported in the literature for the gold standard, which is around 
3.1%.18 It is worth noting that the patient who had the dural lesion with 
CSF fistula had already had prior open lumbar surgery with dural lesion 
and signs of pseudomenigocele revealed in the preoperative MRI.

The reoperation rate in the literature for open microdiscectomy is 
18.5%, according to Soliman et al.19 Aichmair et al.20 observed a higher 
rate, reaching 25%. Each of them reported a follow-up of at least 5 
years. Our reoperation rate was only 3.6%, but the patient follow-up of 
only 6 months must be taken into account. One of the reoperations was 
required because of the persistence of a disc fragment that was causing 
nerve root compression and associated symptoms. This patient had 
a disc herniation that occupied more than 50% of the vertebral canal. 
The literature shows that these cases are the most difficult in terms of 
complete removal of the herniation via endoscopy.21

Complications are very important factors for evaluating the safety 
of a surgical procedure. Recently published meta-analysis comparing 
the clinical endpoints of open microdiscectomy and endoscopic mi-
crodiscectomy showed that the complication rate was similar between 
the two groups, suggesting that the minimally invasive procedure is 
safe for the surgical treatment of lumbar disc herniation.22

The surgical procedure from the endoscopic approach has 
advantages over the traditional open approach. The patient who 
undergoes a minimally invasive procedure has fewer complaints of 
postoperative pain, a shorter hospitalization time, a less extensive 
surgical scar, an earlier rehabilitation and return to work, and a lower 
complication rate than the traditional method.23,24

It should be taken into account that the endoscopic surgical 
technique presents greater technical difficulties than the traditional 
technique and, consequently, a greater learning curve. Among the 
techniques, the transforaminal is the most accessible at the beginning 
stages of learning the endoscopic procedures.25 Initial training in the 
minimally invasive endoscopic techniques is practiced on cadavers 
and, later, in patients, always supervised and with all the safeguards 
necessary for the execution of the procedure.

The six-month postoperative follow-up in this study should be 
considered to be a limitation. However, we know that the main pos-
toperative complications occur during this period. Another limiting 
factor of this technique is its high cost, making its expansion difficult in 
the medical environment and increasing healthcare costs. This must 
be rethought so that the best surgical technique and technology can 
be made available to the greatest number of patients. Our patients 
were operated on at a public hospital in which endoscopy devices 
enters into the bidding process for spinal surgery materials.

CONCLUSION
Spinal endoscopy for the treatment of lumbar disc herniation has 

approximately 90% good results. New studies with greater numbers 
of patients and longer follow-ups are necessary. Because of the 
advantages it offers, endoscopy of the spine has a promising future.

All authors declare no potential conflict of interest related to 
this article.
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