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Abstract
The aim of recalibration of the lumbar canal using the Senegas technique guarantees stability and preserves movement, with a considerable reduction
in surgical risk and faster incorporation into daily life. Objective: To evaluate the surgical results of recalibration of the lumbar canal using the modified
Senegas technique.
Materials and Methods: An ambispective and cross-sectional descriptive observational study was carried out at the Institute of Neurology and
Neurosurgery between January 2011 and December 2019 that were evaluated 6 and 12 months after having been operated.
Results: 70.7% of the patients manifested chronic low back pain, and dysesthesia was found in 39.8%. There were 15.8% complications. T he
clinical evolution according to the Lumbar and Lower Limb Verbal Numerical Scale and the functional one according to the Oswestry Disability Index
was better at 6 and 12 months after the intervention compared to the preoperative period. The result was considered good at 8 2.7% and 89.4%,
respectively, at 6 and 12 months.
Conclusions: The clinical and functional evolution of the operated patients is significantly better at 6 and 12 months concerning the preoperative one.
At both 6 and 12 months, surgical results are good in the vast majority of patients.
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Introduction
Currently, lumbar canal stenosis is a common cause of low back pain
and lower extremity pain in older adults, with an incidence of 5/100000 and a
prevalence of approximately 400,000 adults in the United States 23, it is the
most frequent cause of spinal surgery in patients older than 65 years, with the
improvement in life expectancy and the increase in the proportion of people
over 65 years of age, the incidence of will increase even more proportionally,
expecting 20% by 2026 [1]. In Cuba, the prevalence of lumbar spinal canal
stenosis is around 6% of the population [2].
Since the spinal canals are the roots of the nerves and the spinal cord,
when a narrowing of this canal occurs, the nerve roots can be compromised,
originating characteristic symptomatology consisting of pain and sensory
alterations radiating to the lower limbs. Conservative treatment is based on the
use of non-steroidal anti-inflammatory drugs, physical therapy, which requires
constancy and at least three months of continuity, and lifestyle changes, not
always accepted by patients, and approximately 60% of cases do not resolve
with that treatment [3].The most practiced surgical treatment until 5 or 6 years
ago was decompression and posterior arthrodesis of the lumbar segment with
or without instrumentation. Still, as it is not performed, immobilization in a cast
brace is necessary for six months. A great limit that exists between conservative
treatment and surgical, high risk. Hence, in 1988 Professor Jacques Senegas,
in France, exposed his technique of systematic recalibration of the lumbar
canal, by means of which the posterior arch, the articular facets, the disc,
and the holes which are progressively dilated as necessary, causing minimal
damage to the integrity mechanics and stability of the spine. Shortly after, he
enunciated interspinous distraction as one more element of this recalibration.
At the same time, he discussed a dynamic neutralization device (conservation
of movement) that guarantees stability and preserves movement, significantly
reducing surgical risk and faster incorporation into daily life. For this reason,
the objective of the research is to evaluate the surgical results of recalibration
of the lumbar canal using the modified Senegas technique. This modification

proposed by us includes the endoscopic support approach as an essential tool
to avoid damage to the neurovascular structures, improving the surgical field's
vision. In this case, the ligamentoplasty is optional [4].

MATERIALS AND METHODS
An descriptive observational study was carried out in patients who
underwent recalibration of the lumbar canal by the Senegas technique modified
in the INN between January 2011 and December 2019. The universe consisted
of all the patients operated on for lumbar canal stenosis. The sample was
non-probabilistic and consisted of 133 patients operated on for lumbar canal
stenosis using the modified Senegas technique with the information source
the clinical histories of the patients treated in the INN. The inclusion criteria
were: patients over 19 years of age, of either sex, with lumbar canal stenosis
demonstrated by imaging tests (CT and/or MRI), the condition between L1-S1,
the persistence of symptoms after conservative treatment for a minimum of six
months, or in the presence of progressive neurological deficit. The exclusion
criteria were: patients with tumor or pseudotumoral pathology associated with
the affected level, patients who underwent surgery at the level of the lumbar
spine, spondylolisthesis greater than 25% slip, lateral listhesis greater than
4 mm, non-degenerative causes of stenosis, lateral curves greater than 20º
associated with a degenerative process (associated scoliosis> 20º), psychiatric
diseases that do not allow the functional evaluation to be carried out. The
variables studied were: age, sex, time of evolution, affected level, symptoms,
signs, intraoperative complications, postoperative complications, Lumbar
Verbal Numerical Scale (VNS), VNS lower limbs, Index of Oswestry Disability
(ODI) and Surgical Outcomes. The source of information was the patient's
medical history. The clinical information was collected in collection charts and
were included in a data collection worksheet.
The variables under study were expressed according to their respective
summary measures as the arithmetic mean, standard deviation, median,
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interquartile range, minimum and maximum for the quantitative ones, and
numbers and percentage for the qualitative ones. To identify the association
of the quantitative variables, the JI test of independence and the correlation
coefficients (Pearson, Spearman), were used. For qualitative variables, t-test
test was used to compare means and medians.

authorization was requested from the Neurosurgery service to access the
clinical records, and the database of the patients included in the study, with the
responsibility and obligation not to disclose the information collected, keeping
it strictly confidential.

Results

Final evaluation
The patients were evaluated 6 and 12 months after being operated on.
The measurement of both lumbar and lower limb pain was performed using the
Verbal Numerical Scale (VNS) and functional assessment using the Oswestry
Disability Index (ODI).
To estimate the results of surgery at 6 and 12 months, the Macnab
classification was used, which considered the result as:
• Good: when there was no presence or only occasional presence (mildmoderate) of lumbar or radicular pain, the patient was able to carry out their
usual task or work, there was no or minimal restriction to perform physical
activities and could walk more than 2 kilometers without pain
• Regular: When the patient reported mild persistent or occasional moderate
lumbar and / or radicular pain, he was able to work with some restriction but was
able to perform most of the normal activities.
• Bad: when the patient referred occasional persistent and / or severe
moderate lumbar and / or radicular pain with little or no relief after surgery,
persistence of radicular symptoms, was unable to work, had severe restrictions
in daily activity and was not able to walk less of 500 meters without pain.

Ethical considerations
The study was carried out according to the Declaration of Helsinki,
modification of Fortaleza, Brazil, on research on human beings. For this,

The age of the patients ranged between 35 and 78 years, with a mean of
66.32 ± 8.98 years and a predominance of cases between 60 and 69 years
with 52 (39.1%). A total of 84 (63.1%) patients were male. 67.7% (n = 90) of the
cases had more than 12 months of disease evolution, with a median of 21.80 ±
6.11 months, minimum of 5 and 43 months maximum. The most affected levels
were L4-L5 in 47.4% (n = 63), L5-S1 in 30.1% (n = 40) and L3-L4 in 15.8% (n
= 21).
The symptoms referred by the patients were chronic low back , radicular
pain continuous or intermittent and neurogenic claudication, dysesthesia,
hypoesthesia, hyporeflexia and motor deficit .
There were a total of 21 complications (Table 2), that was presented
intraoperatively and consisted of injury to the dura mater, the remaining ones
occurred postoperatively and surgical wound infections, chronic pain, and
epidural fibrosis and reoperation, respectively.
Regarding the clinical and functional evolution of the patients studied
(Table 3);
Surgical results, at six months postoperatively, were good in 110 (82.7%),
fair in 19 (14.3%) and poor in 4 (3.0%), and at 12 months, they were good in
119 (89.4%), fair in 14 (10.6%) and foul in none, significant results have been
statistically analyzed.

Table 1: Clinical manifestations
Frequency

%

133

100

94

70.7

• Intermittent

33

24.8

• Continuous

46

34.6

Neurogenic claudication

69

51.9

Motor deficit

31

23.3

Hypoesthesia

40

30.1

Dysesthesia

53

39.8

Hyporeflexia

35

26.3

Frequency

%

N
Chronic low back pain
Root pain
Symptoms*

Signs*

Table 2: Intra and postoperative complications
N
Intraoperative complications

Postoperative complications
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133

100

Bleeding

-

-

Incidental durotomy

4

3

Surgical wound infection

8

6

Chronic pain

5

3.8

Epidural fibrosis

2

1.5

Motor and / or sensory deficit

-

-

Residual compression

-

-

Reintervention

2

1.5
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Table 3: Clinical and functional evolution
N

Evaluated moment

Mean ± SD

Preoperative

5.26 ± 1.50

-

6 months

3.56 ± 2.04

1.70 ± 1.86

Lumbar ENV

ENV lower limbs

ODI

Difference Pre / Post

12 months

2.80 ± 1.78

2.46 ± 1.71

Preoperative

8.38 ± 0.78

-

6 months

1.92 ± 2.57

6.46 ± 2.56

12 months

1.56 ± 2.35

6.82 ± 2.36

Preoperative

65.23 ± 13.72

-

6 months

30.34 ± 22.29

34.89 ± 25.93

12 months

28.38 ± 21.33

36.85 ± 23.27

T-Test
p = 0.000

p = 0.000

p = 0.000

Table 4: Surgical results
6 months
Frequency

%

Frequency

%

133

100

133

100

Good

110

82.7

119

89.4

Regular

19

14.3

14

10.6

Bad

4

3

0

0

N

Surgical results

12 months

Discussion
There is a worldwide consensus that spinal canal stenosis occurs mainly
between the fifth and sixth decades of life, [5] these results are consistent with
those of this and other investigations [6, 7] and they are explained because as
people age the ligaments of the spine thicken and harden (a process called
calcification), bones and joints are deformed forming osteophytes and hernias
or disc protrusions commonly appear, in addition to spondylolisthesis, all factors
that lead to lumbar canal stenosis [8].
As observed in this and other studies, most lumbar canal stenoses begin
with a segment, with L4-L5, followed by L5-S1, being the most affected
because they are the ones that receive the most significant load and due to the
accumulation of microtraumas, which favors the development of degenerative
processes. As the disease becomes progressive, it secondarily affects other,
generally higher segments, becoming multisegmental, and although some
patients present the method in several segments from the onset of the disease,
this is not the rule [9]. The clinical presentation of lumbar canal stenosis is
generally given by chronic low back pain, radiculopathy, and intermittent nonvascular claudication. The clinical symptoms in the patients included in this
series are similar to those published in the literature. Lower limb pain is present
in approximately 70 to 80% of patients, while low back pain is present in 60%
to 65% [10]. This also has mechanical characteristics, long evolution and is
accompanied by poorly defined and sometimes changing neurological symptoms
in the lower extremities. Although the clinical examination of the lumbar spine
usually provides little data, motor deficits that are not observed with the patient
at rest can be found frequently, as well as symmetrical reduction of reflexes and
some loss of sensation. Complications derived from decompression surgery
for lumbar canal stenosis range between 15-30% according to the literature,
[11] being the most frequent, incidental durotomy, (3.1% -13%), postoperative
neurological deficit (5%), infection (0.5%) and vascular lesions (less than
0.02%) [12].
In the study of Tabares Neyra, [13] only minor complications occurred, 90
of the 102 patients did not suffer perioperative complication for a high 88.2%,
the highest incidence was the lesion of the dura mater with four cases. In three
patients, there was superficial wound infection, resolved by antibiotic therapy
and local cure. Two patients suffered a neurological injury, and one had difficulty
urinating. They recovered with the administration of steroids and vitamin therapy.
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Test X2

p = 0.004

Two patients were classified as other complications due to postanesthetic
confusional state, from which they recovered in a short time. No complications
related to non-fusion occurred in patients treated with instrumentation. Also, in
the Cuban context, Mauri Pérez et al [14] report 13% complications associated
with the lumbar canal stenosis recalibration technique, of which 5% were dura
mater lesions, 3% neurological deterioration, 2% deep infections, 2% venous
thrombosis, and 1% death. Likewise, Försth et al [15]. report dural injury as
complications in 12 patients (11%) in the group where decompression plus
vertebral fusion was performed (group 1) and in 13 (11%) in the decompression
alone group (group 2).
Recalibration of the lumbar canal using the Senegas technique is based
on performing decompression of each vertebral segment where the stenosis
occurs, respecting the stability of the segment and the part of the posterior
bone arch, and resecting the upper half of the bone, inferior lamina, the yellow
ligament, and the medial half of the facets4. With the application of this modified
technique without interspinous ligamentoplasty.
By endoscopic approach, a statistically significant improvement (p <0.05)
was obtained, both in functional status (the mean decrease in ODI concerning
the preoperative period) and the assessment of lumbar pain and lower limbs
(mean decrease in lumbar and lower limb VNS compared to the preoperative
period) in the revisions carried out at 6 months and one year after surgery.
This is consistent with previous article published in the literature, although it
should be noted that no work was found using this surgical technique. In a
study conducted by Luque et al [6]. where patients with lumbar canal stenosis
underwent minimally invasive tubular decompression (unilateral approach
and bilateral decompression), the preoperative median of the ODI was 29
(interquantile range 24-35), which decreased to 7 (interquantile range 5-9) .
The preoperative median of the VAS was 7 (interquantile range 7-8), observing
in the last control, carried out at 6 months, a decrease to 2 (interquantile range 12). Using Senegas instrumentation and recalibration technique from Santos Coto
et al [16], a marked improvement in pain symptoms was observed in the
postoperative period in patients with neurogenic claudication. Using an
Oswestry index, scores decreased from 62.7 to 22.1. As for patients with low
back pain, the average Oswestry index from 77.1 decreased to 15.7. The visual
analog scale behaved as follows, in patients with neurogenic claudication, which
was on average between 67 decreased to 3; in the cases of lumbociatalgia,
it decreased from 8-9 to 2. Likewise, the patients with lumbar canal stenosis
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included in the Taleb series [17] They were treated by recalibration of Senegas,
and the postoperative evaluation was carried out using the Lassale score.
On the other hand, Çavusoglu et al. [18] obtained a statistically significant
decrease in ODI by performing a bilateral decompression using a unilateral
laminectomy (group 1) and unilateral laminotomy (group 2) (preoperative mean
value of group I was 31.14 ± 9.27, with the final mean value of 14.02 ± 9.27
at 4-7 years, and in group II, the preoperative mean value of 29.62 ± 8.19,
to 12.4 ± 6.3 in group 2) [mean followup 5.4 years, range 4-7 years]. In the
series by Danta Matos et al [19] patients with lumbar canal stenosis underwent
a decompression technique. In the preoperative period, the VAS values
for low back pain ranged between 0 and 9 (mean 4.2 ± 3.37), while in the
postoperative period they ranged between 0 and 2 (mean 0.85 ± 0.88) on the
first day, between 0 and 5 (mean of 1.05 ± 1.19) per week and between 0 and
4 (mean of 1.15 ± 1.04) per month, statistically significant results. Likewise, the
preoperative VAS values for lower limb pain ranged between 0 and 9 (mean
8 ± 1.72). In contrast, postoperatively they ranged between 0 and 4 (mean 0.7
± 1.13) on the first day, between 0 and 3 (mean of 0.85 ± 1.04) per week, and
between 0 and 3 (mean 1.05 ± 1) per month, statistically significant results.
In the work of Cano Rodríguez and González Moga [20] the recalibration of
a single root (group A) with that of multiple roots of a segment (group B) in
patients with lumbar canal stenosis. In group A, there was a decrease of 46.63
points on the Oswestry scale, which improved pain by 66.73%. In group B, on
the other hand, an average reduction of 34.54 points on the Oswestry scale,
equivalent to 47.23%.
Regarding the lumbar canal recalibration procedures, the good results vary
in the literature reviewed between 82 and 91%, a range within which the results
obtained in this study are found and which agree with those reported by other
researchers such as Andrasinova et al [21], Otani et al., [22] Ha et al., [23] and
Akbary et al [24].
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Study limitations
The main limitation of the present study is its ambispective design, which
means that when data are collected from medical records, there may be errors
in their interpretation.

Conclusion
Our study shows that the complications derived from this technique
are within the range described in the literature for patients who receive
decompression of the lumbar canal, with a significantly better clinical and
functional evolution of the operated patients at 6 and 12 months concerning the
preoperative. Both at 6 and 12 months, the surgical results were rated as good
in most patients.
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