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Abstract
Objective: To study the behaviour of Lumbar Lordosis (LL) after non-instrumented decompression surgery in patients diagnosed with Lumbar Spinal Stenosis (LSS).
Methods and materials: Retrospective analysis of patients undergoing non-lumbar instrumented decompression surgery for lumbar spine stenosis, operated on
between January 2011 and December 2017. The variables collected were age, sex, affected segment, and presence or not of degenerative spondylolisthesis (ELS). The
Lumbar Lordosis (LL) parameter was analysed using conventional radiology in standing position pre and postoperatively.
Results: 64 patients were selected, 17 women and 47 men, with an average age of 68 (35-83). 65% stenosis was located in a single level, and 39.1% had degenerative
ELS grade I. The average follow-up was 26 months (6m-104m). A preoperative LL angle of 43.2º (9.8º-70.8º) and 47º (8º-76º) were found at the postoperative follow-up,
with an average difference of 3.8º (-15.7º-20.2º). 9.4% (6 patients) of degenerative ELS evolved to grade II, and 8 patients needed reoperation for different reasons.
In patients with ELS, we found a greater increase in postoperative LL (5.59º) than in patients without ELS (2.61º) (p = 0.08).
No statistically significant relationship was found between the behaviour of the LL with the number of decompressed levels (p = 0.43) and the need for reoperation
(p = 0.26).
Conclusions: According to our study, the technique of posterior decompression without instrumentation of the lumbar spine stenosis is not associated with a
decrease of lumbar lordosis parameter. Conversely, there is a slight tendency for LL to increase in cases where a degenerative ELS is present.

Abbreviations
LL: Lumbar Lordosis, LSS: Lumbar Spinal Stenosis, ELS:
Spondylolisthesis, MRI: Magnetic Resonance Imaging, VAS:
Visual Analog Scale

Introduction
Lumbar Spinal Stenosis (LSS) is a narrowing of the spinal
canal, lateral recesses and vertebral foramina by surrounding

bone and soft tissues that compromise neural structures
resulting in degenerative changes [1,2].
When conservative treatment (combination of antiinflammatory drugs, physical therapy and conditioning,
and epidural injections) fails, patients are usually referred
for surgical treatment. The aim of surgery is to decompress
the spinal canal and dural sac from degenerative bone and
ligamentous overgrowth with laminectomy. This is the surgical
technique recommended when there isn’t significant lumbar
pain and there isn’t spinal instability [1-4].
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The alignment of the lumbar spine has pathological
changes with regard to LSS. It is recognized that the incidence
of LSS in adults correlates closely with the loss of Lumbar
Lordosis (LL). Patients with LSS tend to lean forward to relieve
their symptoms, and preoperative LL could be improved when
their symptoms reduce after decompression surgery without
additional corrective procedures [5-12]. In a review by Ogura,
et al. [13], in 2019, it is remarked that LL was increased after
decompression, with significant improvement observed in 5
of the 6 studies. Roussouly, et al. [14], reported the standard
sagittal parameters in a normal population is in average value
for LL was 61.4º with a range from 41.2º to 81.9º.

months postoperatively) using an image analysis software on

The aim of the present study is to investigate the behavior
of Lumbar Lordosis (LL) before and after non-instrumented
decompression surgery in patients diagnosed with lumbar
spinal stenosis. The hypothesis is that patients with LSS no
decrease the level of LL after non-instrumented decompression
surgery.

Statistical analysis

Materials and methods

the angle difference and the variables of age, VAS and time

Retrospective study of patients with degenerative pathology
of the lumbar spine, undergoing non-lumbar instrumented
decompression surgery for lumbar spine stenosis. All patients
have been operated on by the same team of surgeons during
the period of time from January 2011 to December 2017.
The inclusion criteria included patients diagnosed
with lumbar spinal stenosis and patients with persistent

a computer screen. The LL was measured according to Cobb’s
method from the upper endplates of the L1 and the S1 vertebrae
[16]. And by telephone interview, we asked about postoperative
satisfaction (yes/no) and postoperative Visual Analog Scale
(VAS) at the end of follow-up.
The surgical technique of decompression was unilateral
laminectomy

for

lateral

recess

stenosis

with

partial

facetectomy and midline decompression for central LSS with
partial facetectomy if needed. The facetectomy was limited to
less than 50% bilaterally.

A descriptive analysis of the sample was carried out.
Qualitative variables are described with frequencies and
percentages,

and

continuous

numerical

variables

with

mean and standard deviation (or median and 25th and 75th
percentiles). To check the degree of relationship between
(months), the Pearson correlation test was used, and to check
if there were angle differences between the different groups of
dichotomous variables, the Student T test for independent data
was used. P values lower than 0.05 were considered statistically
significant.

Results
During the aforementioned period of time, 64 patients were

neurological symptomatology after conservative treatment

selected who met the study inclusion criteria, with a gender

for 3-6 months (all of them were previously treated with

distribution of 17 women (26.56%) and 47 men (73.43%), with

medication and pain clinic with combination of anti-

an average age of 68 years (range 35-83). The average follow-

inflammatory drugs, physical therapy and conditioning, and

up time was 26 months (range 6-104).

epidural injections). Patients without significant lower back
pain and radiological functional studies without mechanical
instability was observed in. All the patients had a Magnetic
Resonance

Imaging

(MRI)

image

corresponding

to

the

symptomatology. In the MRI, it showed spinal stenosis divided
into two categories: central or lateral recess involvement. In
addition, some patients had lumbar juxtafacet cysts. For each
patient, the levels to be decompressed were determined based
on neurological examination and preoperative MRI. They also
had standing x-rays (posteroanterior and lateral) of the lumbar
pre and postoperative. As a result, they all had an operation
of decompression and/or posterolateral non-instrumented
fusion.
The exclusion criteria included patients diagnosed with
other lumbar pathology, patients operated on with lumbar
instrumentation, and patients without pre or postoperatively
x-rays.
Epidemiological data was collected including age and
gender, diagnosis of lumbar spinal stenosis, presence or
not of degenerative spondylolisthesis (ELS) and we classify
it according to the Meyerding classification [15], and the

In 42 patients (65.6%), stenosis was located in a single
level, in 19 patients (29.7%) were located in two levels, and
in three patients (4.7%) were located in three levels. The most
frequent vertebral levels were L4-L5 (60.94%), L3-L4 (28.13%)
and L5-S1 (10.93%). 35 patients (54.7%) had a central lumbar
spinal stenosis (in this patients, central decompression was
performed) and 29 patients (45.3%) had a lateral recess stenosis
(in all this cases, unilateral laminectomy was performed).
Seven patients showed stenosis because of a juxtafacet cyst. In
25 patients (39.1%), there was degenerative ELS grade I; in this
study all the ELS were degeneratives (Table 1).
The average preoperative Lumbar Lordosis (LL) was
43.2 degrees (9.8º-70.8º) and 47 degrees (8º-76º) at the
postoperative follow-up (minimum 6 months postoperatively),
with an average difference of increase of 3.8º (-15.7º-20.2º)
(Figure 1A,B).
Eight patients (12.5%) needed reoperation. Six patients
suffered early complications within 3 months of surgery:
two wound infections, 2 hematomas and 2 insufficient
decompressions. Other two patients were operated for recurrent

Lumbar Lordosis (LL) parameter. The LL parameter was

stenosis by disc bulging, one at 13 months of surgery and other

analyzed using conventional radiology in standing position
pre and postoperatively at the final follow-up (minimum 6

that needed a new surgery with instrumentation.

3 years after first surgery). In this series, there aren’t patients
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Table 1: Characteristics of the analyzed patients.
Total number

64

Age

68 (range 35-83)

Sex male
female

47 (73.4%)

Decompressed levels
One
Two
Three
Vertebral level
L3-L4
L4-L5
L5-S1

17 (26.6%)
42 (65.6%)
19 (29.7%)
3 (4.7%)
18 (28.1%)
39 (61%)
7 (10.9%)

LSS
Central
Foraminal

35 (54.7%)

Degenerative spondilolisthesis

25 (39.1%)

29 (45.3%)

In general, we observed a greater increase in postoperative
lumbar lordosis in patients with juxtafacet cyst diagnosis
(p=0.031), but there weren’t any differences between central or
lateral recess lumbar spinal stenosis and the lumbar lordosis
evolution (p=0.258).
No statistically significant relationship was found between
the behavior of the LL with the gender distribution (p=0.355),
the number of decompressed levels (p = 0.436), the number of
months of x-rays postoperatively (p=0.439), and the need for
reoperation (p = 0.26).

Discussion
This study data shows that the mean preoperative LL was
43.2 degrees and increased to 47 degrees at the postoperative
follow-up
after
decompressive
laminectomy
without
instrumentation, with a slight average improvement of 3.8º.
Patients with LSS tend to walk with flexion posture in order
to decrease the epidural pressure. After surgery for posterior
decompression, they return to an upright posture so increasing
the lumbar lordosis [17-19].
Our hypothesis confirmed that patients with LSS don’t
decrease LL after non-instrumented decompression surgery,
and we observed an increase of LL of 3.8º comparable to the
mean increased reported in the literature, with a values between
(1.7 and 6º) [13,17, 20-23]. The range of lumbar lordosis in the
current series did not differ much from that of the general
elderly population. This series, therefore, represents the typical
patients with lumbar canal stenosis without overt deformity
[2,24].

Figure 1A,B: Images lateral x-ray films of the lumbar spine in a standing position with
lines for the measurement of the lumbar lordosis preoperative and postoperative
surgery.
A: preoperative lordosis lumbar (47.7º).
B: postoperative lordosis lumbar (56.9º).

We found a mean postoperative VAS at the end of followup of 2.48 (0-8) with no relationship with postoperative LL
variation (p=0.197). When we asked about postoperative
satisfaction we found 58 satisfied patients (90.6%) and 6
dissatisfied patients (9.4%), with no relation to the evolution
of LL, finding a mean LL in satisfied patients of 3.79º and 3.6º
in dissatisfied patients (p=0.947).
In patients with ELS, we found a greater increase in
postoperative lumbar lordosis (46.41º preoperative LL and 52º
postoperative LL, increasing 5.59º) than in patients without
ELS (41.28º preoperative LL and 45.22º postoperative LL,
increasing to 2.61º) with a significant margin (p = 0.08).
In six patients (9.4%), degenerative ELS grade I evolves to
grade II. The patients without progression of ELS had a greater
increase of postoperative lumbar lordosis (6.98º) than patients
with evolution of ELS (2.62º) (p=0.017).

According to Madkouri [7], the loss of lordosis in LSS
patients can be explained by two mechanisms, one which is
adaptive and pain-relieving, and which can be improved by
isolated decompression surgery. The other which is related to
the aging of the spine (degenerative disc disease and muscle
atrophy) and which cannot be improved by decompression
surgery alone.
Jeon, et al. [17], studied the shift of LL in the first and
second year postoperative, they observed that the LL increased
at the 1-year follow-up, and was maintained at this level at
the 2-year follow-up. However, we studied the postoperative
x-rays with a minimum of six months and a maximum of 8.6
years, and we didn’t find any differences in the valuation time
(p=0.439).
We didn’t observe differences between the LL and the
number of decompressed levels (p=0.43). Instead, Fujiis, et al.
[20], observed that the increase in LL was significantly lower
in the group of 2, 3, 4 or 5 levels decompressed as compared
with those in group 1 level (p= 0.02), and most of the patients
are included in the 2 or 3 level decompression group, in
contrast, in our study 65% of the patients are in the single level
decompression group.
The patients with ELS have a higher LL angle (46.41º) than
other patients with LSS (41.28º) (P=0.08) in the preoperative
condition. The same situation was found by Yoshida [25] in
013
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his study where the patients of ELS are significantly higher
(43.1º) than in the patients without ELS (35.5º) (p<0.005). The
subgroup of patients of our study with ELS that didn’t evolve
during the postoperative period have a higher LL angle than
the group as a whole (p=0.017).
In a second study by Minamide and Yoshida [26], they only
analyzed patients with ELS, and they divided those patients
into two groups, with and without instability. They observed
that the progression of ELS increased by 7% in patients with
instability and increased by 8.2% in patients without instability.
In our study, we observed that ELS evolved in 9.4% of patients,
similar to published values.
Ogura [27] and Sigmundsson [28] studied the satisfaction
after decompression surgery without fusion for lumbar
spinal stenosis. Ogura observed a 75% of satisfaction with
a postoperative VAS of 1.6. Sigmundsson found 64,1% of
satisfaction in patients without instrumentation, with a
postoperative VAS of 1. In our study, we detected a 90.6% of
satisfaction but with a postoperative VAS of 2.48.
There are some limitations associated with this study.
Firstly, it is a retrospective study. Secondly, we only studied the
LL and we didn’t study more parameters, and we also didn’t
use the total x-ray of the spine. Thirdly, we didn’t apply scores
to assess the improvement of function and pain.

Conclusion
According to our study, the technique of posterior
decompression without instrumentation of the lumbar spine
stenosis is not associated with a decrease of lumbar lordosis
parameter. Conversely, there is a slight tendency for LL to
increase in cases where a degenerative ELS is present.
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