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ABSTRACT

Obijective: Considering that the technique of spinous process splitting has been advocated as a less invasive treatment of lumbar stenosis,
the objective of this study was to evaluate the preliminary results of this technique in the surgical treatment of lumbar canal stenosis. Methods:
Twenty patients with lumbar spinal canal stenosis who underwent surgical treatment for lumbar canal decompression with the spinous process
splitting technique were assessed in the preoperative period and on postoperative days 1, 7 and 30 for VAS for lower back and lower limbs
pain and radiographic evaluation of the operated segment. Results: The mean visual analogue scale score for lumbar pain in the preopera-
tive assessment was 4.2 = 3.37 and 0.85 + 0.88, 1.05 = 1.19 and 1.15 = 1.04 after 1, 7 and 30 postoperative days, respectively. The mean
VAS score for lower limb pain was 8 + 1.72 preoperatively, and 0.7 = 1.13, 0.85 += 1.04, and 1.05 + 1 after 1, 7, and 30 postoperative days,
respectively. There were no radiographic signs of instability of the vertebral segment operated in the radiographic evaluation. Conclusions:
Decompression of the lumbar canal through the spinous process splitting technique in patients with lumbar canal stenosis had good immediate
and short-term results in relation to low back and lower limbs pain. Level of evidence IV; Therapeutic Studly.
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RESUMO

Objetivo: A técnica da separagéo do processo espinhoso tem sido preconizada como técnica menos invasiva para o tratamento da este-
nose lombar. Objetivo é avaliar os resultados preliminares dessa técnica no tratamento cirdrgico da estenose do canal lombar. Métodos: Vinte
pacientes portadores de estenose do canal vertebral lombar e submetidos ao tratamento cirdrgico para descompressao do canal lombar, por
meio da técnica da separagcéo do processo espinhoso, foram avaliados no periodo pré-operatdrio, um, sete e trinta dias de pds-operatdrio, por
meio da escala visual de avaliagado da dor lombar e dor nos membros inferiores e avaliagéo radiografica do segmento operado. Resultados:
O escore médio da escala visual analdgica da dor lombar na avaliagdo pré-operatéria foi 4,2 + 3,37 e, respectivamente, 0,85 + 0,88, 1,05 +
1,19 e 1,15 = 1,04 apds um, sete e trinta dias de pos-operatdrio. O escore médio da escala visual analdgica da dor nos membros inferiores
foi 8 + 1,72 no pré-operatdrio e, respectivamente, 0,7 + 1,13; 0,85 = 1,04 e 1,05 + 1 apds um, sete e trinta dias de pds-operatdrio. Nao
foram observados sinais radiograficos de instabilidade do segmento vertebral operado na avaliagao radiografica. Conclusao: A descompressao
do canal lombar por meio da técnica da separagdo do processo espinhoso nos pacientes com estenose do canal lombar apresentou bons
resultados imediatos e a curto prazo, em relagéo a dor lombar e dor nos membros inferiores. Nivel de evidéncia IV; Estudo Terapéutico.

Descritores: Estenose Espinhal; Dor Lombar; Laminectomia.

RESUMEN

Objetivo: Teniendo en cuenta que la técnica de separacion del proceso espinoso ha sido recomendada para el tratamiento menos
invasivo de la estenosis lumbar, el objetivo de este estudio fue evaluar los resultados preliminares de esta técnica en el tratamiento quirdr-
gico de la estenosis del canal lumbar. Métodos. Veinte pacientes con estenosis del canal espinal lumbar que se sometieron a tratamiento
quirdrgico para descompresion del canal lumbar con la técnica de separacion del proceso espinoso se evaluaron en el periodo preopera-
torio y en los dias 1, 7y 30 postoperatorios mediante EVA para del dolor lumbar y de los miembros inferiores y evaluacion radiografica del
segmento operado. Resultados: La puntuacion promedio de la escala visual analdgica del dolor lumbar en la evaluacion preoperatoria fue
de 4,2 + 3,37y 0,85 +0,88;1,05 = 1,19y 1,15 + 1,04 después de 1, 7 y 30 dias postoperatorios. La puntuacion promedio de la EVA para
el dolor de las extremidades inferiores fue 8 + 1,72 en el preoperatorio y de 0,7 = 1,13; 0,85 = 1,04y 1,05 = 1 después de 1, 7 y 30 dias
postoperatorios, respectivamente. No se observaron signos radiograficos de inestabilidad del segmento vertebral operado en la evaluacion
radiogréfica. Conclusiones: La descompresién del canal lumbar por medio de la técnica de separacion del proceso espinoso en pacientes
con estenosis del canal lumbar tuvo buenos resultados inmediatos y a corto plazo con relacion al dolor lumbar y las extremidades inferiores.
Nivel de evidencia IV: Estudio Terapéutico.

Descriptores: Estenosis Espinal; Dolor de la Region Lumbar; Laminectomia.
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INTRODUCTION

Degenerative changes of the vertebral segment causing com-
pression of the nerve structures inside the vertebral canal and ver-
tebral foramen were identified long ago and reported before lumbar
disc herniation.

The surgical treatment of lumbar canal stenosis has been per-
formed by means of decompression of the nerve structures of the
affected vertebral segment. Classically, decompression of the nerve
structures has been accomplished by removal of the lamina, facet
joints, ligamentum flavum, and osteophytes of the canal and vertebral
foramen.?3 Laminoplasty has also been performed as an alternative
for decompression of the nerve structures and to preserve the continu-
ity of the posterior vertebral elements (spinous process and vertebral
lamina).* Decompression has been classically performed by exposing
the posterior vertebral elements. This surgical approach promotes
the detachment and retraction of the paravertebral muscles and the
morbidity related to the injury to the paravertebral muscles caused
by ischemia, denervation, and muscle detachment has motivated the
development of less invasive surgical techniques.?

Preservation of the paravertebral muscles has been the objective
of several techniques that have been described for decompres-
sion of the vertebral canal. The technique of longitudinal splitting
of the spinous process at the midline to preserve the paravertebral
muscles during lumbar spine decompression was described by
Watanabe et al. in 2005.3° The approach by means of the split-
ting the spinous process preserves the insertion of the multifidus
muscles and reduces the damage to the paravertebral musculature
that occurs in the classical open approach.*¢

Performing less invasive surgeries with lower morbidity has been
one of the goals of modern spine surgery and the spinous process
splitting technique has been highlighted for its technical simplicity
and reports of good results from its application.®”

The objective of this study was to observe the preliminary clinical
and radiographical results from the use of the technique of spinal
canal decompression by means of the approach using longitudinal
splitting of the spinous process in patients with spinal canal stenosis.

METHODS

This was a prospective observational study of a group of patients
from the same institution with lumbar canal stenosis who underwent
surgical treatment by means of lumbar canal decompression using the
spinous process splitting technique. The study was approved by the
HCFMRP-USP Institutional Review Board (CAAE: 91173618.9.0000.5440)
and the patients signed the Informed Consent Form.

Twenty patients with lumbar canal stenosis underwent surgical
treatment using the spinous process splitting technique.® Fourteen of
the patients were male and six were female with ages ranging from
47 10 87 years (mean 68.18). The stenosis was located at one level
in 16 patients, two levels in 3 patients, and three levels in 1 patient.
Level L2-L.3 was affected in 2 patients, L3-L4 in 4 patients, L4-L5 in
13 patients, and L5-S1 in 6 patients. (Figure 1)

The patients were evaluated by means of clinical and radio-
graphical parameters. The visual analog scale for lumbar pain and
pain in the lower limbs was evaluated in the preoperative period,
the intermediate postoperative period, one week, and one month
following surgery. The radiographical evaluation was performed from
radiographs in AP and lateral incidences of the lumbar spine to detect
changes (slippage of vertebrae, deviations or scoliosis in the frontal
plane) that show postoperative instability of the vertebral segment.

The indication for surgical treatment was related to the presence
of symptoms of lumbar canal stenosis (neurogenic claudication or
symptoms of radicular compression) that were resistant to conserva-
tive treatment and interfered with the daily activities of the patients,
and the absence of clinical and radiological signs showing instability
of the vertebral segment with an indication of stabilization.

Surgical technique

The patients underwent general anesthesia and were positioned in
ventral decubitus. By means of a medial incision over the spinous pro-
cess of the affected vertebra, the spinous process was exposed and
divided in the middle longitudinally up to its base with the assistance
of a drill of around 2mm in diameter. Then the base of the spinous
process was sectioned with the aid of an osteotome and the base
of the lamina exposed. The two parts of the spinous process were
retracted for visualization of the base of the vertebral lamina, and thus,
the insertion of the paravertebral muscle was preserved. (Figure 2)

After exposure of the vertebral lamina and removal of the liga-
mentum flavum, decompression was performed by means of a lami-
nectomy and the removal of the medial portion of the facet joints
and a foraminotomy according to the individual need for decom-
pression of the affected nerve structures. (Figure 2) A discectomy
was indicated only in patients who presented significant prolapse
of the intervertebral disc with compression of the nerve root. The
removal of the facet joint and vertebral foramen decompression were
performed in order to preserve stability of the vertebral segment,
avoiding excessive removal of the facet joints.
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Figure 1. Distribution of patients with lumbar canal stenosis by location of the
vertebral segment.

Figure 2. lllustration of the surgical technique: A- splitting of the spinous process and exposure of the base of the lamina, B- after the laminectomy and decom-

pression of the canal, and C- after closure of the spinous process.
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After decompression and hemostasis, the separated parts of
the spinous process were brought together and sutured by means
of transfixing sutures.

Standard postoperative analgesia was administered to the pa-
tients, and they were mobilized and free to walk in accordance with
their pain symptoms.

Statistical study

Descriptive statistical analysis of the evaluation score values
(lumbar pain and pain in the lower limbs) was conducted. Because
of the normality of the data, parametric analysis was performed with
linear mixed effect models (random and fixed effects) to determine
whether there was a statistical difference between VAS lumbar pain
and VAS lower limb pain in the preoperative period, the immediate
postoperative at 1 day (D1), after 7 days (D7), and after 30 days
(D30). P < 0.05 was defined as significant.

The SAS/STAT®, Version 9.4 program (SAS Institute Inc., Cary,
NC, 2012) was used for the statistical analyses.

RESULTS

All twenty patients were evaluated according the parameters
(analog lumbar pain scale, analog lower member pain scale, lumbar
spine radiographs in AP and lateral incidences) and the established
evaluation periods: preoperative, 1, 7, and 30 days following surgery
(Tables 1 and 2).

Table 1. Values of individual scores for lumbar pain and lower limb pain
according to the visual analog scale in the evaluation periods.

Patient VAS Pre|D1|D7 |D30|Patient VAS Pre|D1|D7|D30

1 Lowerlimb| 7 | 2| 2| 2 11 |Lowerlimb| 9 | 0| 0| O
Lumbar | 3|2 2| 2 Lumbar | O[O | 0| O

2* |Lowerlimb| 8 | O | 1 1 12* |Lower limb| 8 | 1 | 1 1
Lumbar |2 |1 |1 |1 Lumbar | 4| 2 |1 1

3 Lower limb| 10| 0 | O | 1 13 |Lower limb| 9 | 1 | 1 1
Lumbar | O | O[O | 1 Lumbar | 6| 2 | 1 1

4 Lower limb| 8 | 0 | O | 1 144 |Lowerlimb|10| 4 | 2 | 2
Lumbar |0 | O |0 | 1 Lumbar |4 | 2|2 | 2

5 Lower limb| 2 |0 | O | O 15 |Lowerlimb| 7 | 0| O | O
Lumbar | 7|00 | O Lumbar | 3| 1 |1 1

6 Lower limb| 8 | 2 | 3 | 3 16 |Lowerlimb| 8 | 0| 0| O
Lumbar |4 |2 |2 | 2 Lumbar |8 | 0[O0 | O

7 Lower limb|10| 2 | 2 | 2 17 |Lowerlimb| 7 | 0| 0| O
Lumbar | 0| O |1 1 Lumbar | 9|1 |5 | 4

8 Lower limb| 8 | O [ O | O 18 |Lowerlimb| 8 | 0| 0| O
Lumbar | 9 | 1 |1 1 Lumbar | 9|00 | O

9 Lower limb| 7 |2 | 3| 3 19 |Lowerlimb| 8 | O | 1 1
Lumbar |9 |22 | 3 Lumbar | 3| 0 | 1 1

10 |Lowerlimb| 9 | O [ 1 | 1 20 * |Lowerlimb| 9 [ O | O | 2
Lumbar |0 | O[O | O Lumbar | 4| 1 |1 1

The asterisk (*) indicates that the decompression was performed in two levels and the symbol (4)
indicates decompression in three levels.

Table 2. Values of the scores of the groups of patients corresponding to
lumbar pain and pain in the lower limbs according to the visual analog
scale evaluation.

Group |Time| n |Mean Star_ld?rd Minimum | Median | Maximum
Deviation
Lumbar | DO | 20 | 4.20 3.37 0.00 4.00 9.00
D1 |20 | 0.85 0.88 0.00 1.00 2.00
D7 [ 20| 1.05 1.19 0.00 1.00 5.00
D30 | 20 | 1.15 1.04 0.00 1.00 4.00
Llci’r‘gsr DO |20 |800 | 1.72 2.00 8.00 | 10.00
D1 |20 | 0.70 1.13 0.00 0.00 4.00
D7 |20 | 0.85 1.04 0.00 0.50 3.00
D30 | 20 | 1.05 1.00 0.00 1.00 3.00
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In the preoperative period, the values for lumbar pain according to
the analog scale ranged from 0to 9 (mean of 4.2 + 3.37). In the post-
operative period, the values ranged from 0 to 2 (mean 0.85 + 0.88)
after one day, from 0 to 5 (mean 1.05 = 1.19) after one week, and
from 0 to 4 (mean 1.15 = 1.04) after one month. Statistically signifi-
cant reductions in lumbar pain scores (p < 0.0001) were observed
in the immediate postoperative period, at seven days, and at thirty
days, when compared to the preoperative scores (Figure 3). There
were no significant differences between the immediate postopera-
tive, seven-day, and thirty-day values.

The assessment of pain in the lower limbs according to the
analog evaluation scale presented preoperative values ranging
from 0 to 9 (mean 8 = 1.72). On the first day following surgery the
values ranged from 0 to 4 (mean 0.7 = 1.13), from 0 to 3 (mean
0.85 = 1.04) after a week, and from 0 to 3 (mean 1.05 = 1) after a
month. A statistically significant reduction (p<0.0001) was observed
in the evaluation scores of pain in the lower limbs in the immediate
postoperative, at seven days, and at thirty days as compared to the
preoperative values. (Figure 3)

The lumbar and lower limb analog scale evaluation scores are
shown by the number of levels (1, 2, or 3) in which decompression
was performed in Figures 4 and 5. In the patients who underwent
three-level decompression, a tendency towards higher score values
as compared to patients who underwent decompression at 1 or 2
levels was observed, but it was not possible to evaluate the statistical
significance due to the limited number of patients.

The radiographical evaluation at one month following surgery
did not present any evidence of instability in the operated vertebral
segment resulting from the procedure performed. The radiographic
images did not show any alterations when compared with the pre-
operative images.

No postoperative complications were observed in the group
of patients evaluated. All patients were able to walk and were dis-
charged from the hospital on the first postoperative day.
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Figure 3. Values of lumbar and lower limb pain scores by evaluation period. The
asterisk (*) indicates a statistical difference in relation to preoperative values.
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Figure 4. Values of the visual analog scale scores for lumbar pain by evalu-
ation period.
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Figure 5. Values of the visual analog scale scores for lower limb pain by
evaluation period.

DISCUSSION

The use of decompression of the vertebral canal in patients with
lumbar stenosis by means of the spinous process splitting technique
resulted in significant reductions in the visual analog evaluation scores
for lumbar and lower limb pain. Reduced lumbar and lower limb pain
were observed in the immediate postoperative evaluation one day
following surgery and were maintained in the evaluations conducted
at seven and thirty days following surgery. There was a proportionally
greater reduction of pain in the lower limbs after decompression of
the nerve structures using this technique. The assessment performed
indicated only the preliminary short-term results, evidencing the effec-
tiveness of the decompression achieved by the technique used. We
do not have long-term follow-up information, but the results reported in
the literature have been very favorable and stimulated the introduction
of this technique into our field of activity.>3"#

The efficacy of the surgical treatment of lumbar canal stenosis has
been well-evidenced in prospective, randomized studies®'® and it has
been established that decompression of the vertebral canal, lateral
recess, and vertebral foramen promote the improvement of symptoms.
However, there are potential risks arising from the conventional surgical
procedure involving open dissection with displacement and retraction
of the paravertebral muscles, resection of the vertebral lamina, facet
joints, spinous process, and injury to the posterior ligament struc-
tures.""'® Alternative surgical techniques have been developed aimed
at overcoming the complications resulting from the removal and injury
of the posterior vertebral elements.* The spinous process splitting tech-
nique was described by Watanabe in 2005 to avoid the complications
associated with the removal and displacement of posterior vertebral
elements and good results have been reported with its use.®°

The spinous process splitting technique is considered a less in-
vasive approach to the lumbar spine and avoids iatrogenic instability
as compared to the conventional open approach.®'” This technique
reduces the injury to the paravertebral muscles and preserves the
insertion of the multifidus muscles into the spinous process.* In an
experimental study using rabbits, it was observed that the disinser-
tion of the multifidus muscle is an important cause of muscular
atrophy and consequent chronic pain.'®

The integrity of the posterior elements and continuity between
the spinous process and the vertebral lamina has been correlated
with good long-term results* and new decompression techniques
recommending laminoplasty have been described with good results
for the treatment of stenosis of the vertebral canal. These techniques
use the split spinous process approach and perform laminoplasty
to enlarge the vertebral canal.*

Postoperative instability has been reported in around 3-20% of
patients in long-term follow-up.'®?" Although we did not observe
instability in the radiographical evaluation of the operated segments,
the follow-up period for the series of patients studied is very short. It
should also be taken into account that instability is a dynamic pro-
cess that may not be detected in simple radiographs. The evaluation
period and the methodology used to assess instability in the group
of patients studied must considered and do not support general
conclusions. However, reports of case series with long follow-up
periods have shown lower rates of vertebral segment instability with
the spinous process splitting technique.?

The clinical parameters chosen for the preliminary evaluation
of the group of patients studied were lumbar and lower limb pain,
considering that these symptoms may be presented in different
types of lumbar stenosis (central, lateral recess, or foraminal).® The
use of specific questionnaires might better assess the function of
operated patients, but because of the short evaluation period only
lumbar and lower limb pain were selected. The evaluation of pain
has been criticized for the existence of a wide range of patient
tolerance and perception.?>?® The postoperative recovery of the
patients was satisfactory and they were all discharged on the first
day following surgery. In a randomized study, Watanabe et al. (2011)
observed less postoperative pain intensity in patients submitted to
the spinous process splitting technique as compared to traditional
open surgery.238

Lumbar vertebral canal decompression via the spinous process
splitting technique permits wide exposure for decompression of
the vertebral canal structures, the lateral recess, and the vertebral
foramen, comparable to open exposure with bleeding and injury to
the paravertebral musculature. The preliminary results using this
technique, considering the parameters evaluated and patient recov-
ery, were highly satisfactory and we expect that the good results will
remain during late patient follow-up and evaluation.

CONCLUSION

The decompression of lumbar canal stenosis by means of the
spinous process splitting technique yielded good results from the
short-term evaluation of lumbar and lower limb pain in patients with
lumbar canal stenosis. We observed reduction in the scores of the
visual scale for lumbar pain and lower limb pain in the one-, seven-
and thirty-day postoperative evaluations. There were no radiographi-
cal changes indicating instability of the operated segments.
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