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ABSTRACT
Background

Spondylolysis is a fracture of pars interarticularis without slippage of the vertebral bodies. Spondylolisthesis is
anterior slippage of one vertebral body on to the immediate inferior vertebral body. The conservative treatment
of spondylolysis and low-grade spondylolisthesis is preferable initial step in the management.

Objectives

The purposes were to find the risk factors for lumbar spondylolysis and spondylolisthesis and the
plausibility of conservative management of them.

Materials and Methods

Prospective cohort study of a series of (100) patients performed. Each followed up for six consecutive months
during 2012-2014. Failure of conservative treatment necessitated surgical intervention. Inclusion criteria for
the patients to be included in the study were that the patient needed to be afflicted with Spondylolysis, and/or
spondylolisthesis Meyerding grade I and II. We assessed the grades of slippage by Meyerding grading system

Results

Patients included in the study were 14% males and 86% females, and the mean and SD (Standard Deviation)
age were (43.92+13.83) years. The Body Mass Index (BMI) of the patients were 55% overweight, and 17%
obese, with a significant P-value of (<0.001). The mean+SD body height was (166.75£6.94 cm). There was
history of trauma in 63% patients, and the level of pars fracture was L5 in 65%, L4 in 30%, and L3 in 4%.
The degrees of vertebral slippage were 59% grade 1, 34% spondylolysis, 7% grade II. Eleven (11%) of patients
were indicated for surgery. Transpedicular screw fixation and fusion was performed for nine patients and two
of them refused surgery.

Conclusion

Conservative treatment is preferable as an initial step in the management of spondylolysis and spondylolisthesis
Grade I and II if there were no neurological deficits.
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INTRODUCTION

Spondylolysis; an alternative term for isthmic
spondylolisthesis, is a fracture or breakage of the pars
interarticularis which results in a failure of neural
arch without slippage of the vertebral bodies (Figure
1) 2. A number of causes of spondylolysis have been
postulated, including genetic factors, mechanical and
gravitational factors, which result in wear and tear with
resultant fatigue fractures; trauma, or a combination of
these factors (.

Spondylolisthesis is anterior subluxation of one vertebral
body on to the immediate next inferior vertebral body -
9, Slippage of vertebrae occurs if the facet joint locking
mechanism fails e.g. due to a defect in pars, and will
progress to a static or unstable condition over time ©7.
It is classified according to the cause into: congenital,
isthmic, degenerative, traumatic, or pathologic -2

Congenital spondylolisthesis is characterized by
dysplasia of the facet joints on the upper sacrum. Isthmic
spondylolisthesis results from a lytic lesion of the pars
interarticularis or by an elongated pars interarticularis
due to repeated fracture and healing. Degenerative
spondylolisthesis is secondary to long-standing

intersegmental instability and rarely progresses beyond
50% anterior vertebral body subluxation. Trauma or
surgery causes traumatic spondylolisthesis. Pathologic
spondylolisthesis is the result of generalized bone
disease .

Degenerative spondylolisthesis is more commonly
seen in females and at the L4-5 level, whereas isthmic
spondylolisthesis most commonly affects L5-S1 and is
seen predominantly in pediatric age males. Hereditary
factors play some role in the development of congenital
and isthmic spondylolisthesis but environmental
factors play a major role in the development and
progression of spondylolisthesis. Being young, female
gender, dome-shaped sacrum, dysplastic lumbosacral
junction, meyerding grade more than grade II and slip
angle of greater than 40-50 degree (with 0-10 degree
being normal), are risk factors for progression of the
degree of the slippage, but a diagnosis after the onset

of adulthood associated with lower rate of progression.
(1,5)

The Meyerding classification is the most widely used
system for grading spondylolisthesis (Table 1). It
involves the percentage of anterior translation relative
to the adjacent level.

Figure 1. CT-Scan of lumbosacral spine (axial and sagittal views) shows spondylolysis of L5
(encircled).
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Table 1. Spondylolisthesis grading, the Meyerding grading of
subluxation in the sagittal plane *59),

Grade % subluxation¥*
I (Figure 2) <25%

II (Figure 3) 25-50%

II1 50-75%

v 75%-complete
Spondyloptosis >100%

*% of the Anterior-posterior (AP) diameter of the vertebral body

Low back pain (LBP) is the primary complaint in
most symptomatic patients. It is described as worse
with activity and improved with rest, thus alluding
to its mechanical nature. Localized pain to the area
of listhesis and is frequently worse on the side with
spondylolysis if unilateral, hyperlordotic posture
and tight hamstrings, worsening of symptoms with
maneuvers involving hyperextension and rotation, such
as standing on one leg while leaning backward (.

Magnetic resonance imaging (MRI) and computer
tomography (CT) scans, basic plain films
(anteroposterior, lateral, oblique, flexion-extension
(Figure 4), and occasionally standing scoliosis views)
are the standard for diagnosis of spondylolisthesis.
Plain oblique films may demonstrate the so-called
Scotty dog collar, which describes a fracture of the pars
interarticularis .

The symptoms of degenerative spondylolisthesis
are often intermittent in nature. Non-steroidal anti-
inflammatory medications, bed rest, bracing, heat,

exercise, and traction were found by Rosenberg to
be unpredictable in their ability to treat a patient’s
symptoms. Although often used for their diagnostic
and therapeutic utility, epidural steroid injections have

not been shown to provide lasting results in most cases
O

Uncontrolled pain, persistence or progression of
symptoms despite modification of body activities,
slippage of the vertebral body greater than 50% on
first evaluation, progressive slippage from 25% to
50%, a slip angle (Figure 5) greater than 30%, and the
presence of radiculopathy, scoliosis, or a progressive
neurological deficit are all potential indications for
surgical intervention (Figure 6) - 1012,

The purposes of this study were to find out the risk
factors for lumbar spondylolysis and spondylolisthesis
and the plausibility of conservative management of
them.

Figure 2. MRI (Sagittal view) of lumbosacral spine shows L3-4
spondylolisthesis Meyerding grade | (Arrow).
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Figure 3. CT-Scan of lumbosacral spine (sagittal views) shows L5-S1 spondylolisthesis
Meyerding grade Il (arrow).

Figure 4. Flexion and extension views of plain X-Rays of lumbosacral spine showing
spondylolisthesis of L4-5 (arrows).
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Figure 5. Slip or kyphotic angle .
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Figure 6. Lateral view lumbosacral X-ray showing
transpedicular screw fixation of L4-5.

MATERIALS AND METHODS

We performed a prospective cohort study of a
consequent series of (100) patients who were treated
conservatively by using NSAIDs, decreasing weight,
bracing and physiotherapy. They were followed up
for six consecutive months by their clinical features
and radiological examinations during 2012-2014.
Failure of conservative treatment necessitated surgical
intervention.

The inclusion criteria were: Spondylolysis, and/
or spondylolisthesis with grade I and II slippage
degree. All of the patients assessed directly by the
neurosurgeon in charge for their management. The
grades of slippage of spondylolisthesis were assessed
by lumbosacral plain X-rays, CT-scan, and/or MRI by
using Meyerding grading system, bone densitometry
for those individuals that suspected osteoporosis and
BMI for assessment of obesity.

We used SPSS (version 21) to analyze the results and
a P-value of <0.05 considered statistically significant.

RESULTS

Patients included in this study were 14 males (14%)
and 86 females (86%), and the mean and SD age were
(43.92413.83) years at time of presentation (range
19-109 years). All the patients (100%) were having
LBP without neurological deficit, 21% of them were
having neurogenic claudication, and 18% were having
radiculopathy.

The mean body height of the patients included in the
study £ SD were (166.75 £6.94 c¢cm) which ranged
(150-180 c¢m). There was history of trauma in 63
(63%) patients, in which 33 (52.3%) of them were fall
on ground, 16 (25.4%) patients with fall from height,
4 (6.35%) patients after road traffic accident, 9 (9%)
patients with miscellaneous trauma and 1 (1.9%) patient
with history of previous laminectomy.

The levels of spinal fracture were bilateral pars
fracture of L5 in 63 (63%) patients, 29 (29%) patients
had bilateral pars fracture of L4, 4 (4%) patients had
bilateral pars fracture of L3, 1 (1%) patient with bilateral
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pars fracture of L3 and L5, 1 (1%) patient with left side
pars fracture of L4, 1(1%) with right side pars fracture
of L5, and 1 (1%) with right side pars fracture of L1.

A total of 34 (34%) of the patients were having
spondylolysis, and the Meyerding degree of slippage
were grade [ in 59 (5§9%) of the patients, and grade II
in 7 (7%) of the patients. The male to female ratio of
spondylolysis and spondylolisthesis was (1:16.3).

The associated findings were as following: 57%
spondylosis, 5% osteoporosis, 4% central canal
stenosis, 1% L5 sacralization, 1% S1 lumbarization, 2%
spondylolysis in another level and 1% retrolisthesis in
another level.

The BMI of the patients were overweight (equal or
more than 25) in 55 (55%) patients, normal range (18-
24.99) in 26 (26%) patients, obese (equal or more than
30) in 17 (17%) patients, and underweight (less than
18.49) in 2 (2%) patients, with a significant P-value of
(<0.001) which indicate an increase in body weight will
increase the incidence of development of spondylolysis
and spondylolisthesis. The male to female ratio of
overweight and obesity was equal to (1:5.6).

Eleven (11%) patients were indicated for surgery.
Transpedicular screw fixation and fusion were
performed for nine of them and two refused surgery.

Table 2. shows significant relation of age, spondylolysis and Meyerding grade of spondylolisthesis.

Spondylolysis and Meyerding grade of

spondylolisthesis

Age groups Total P-value
Spondylolysis Grade I Grade II

Patient aged 19 years old 2% 0% 0% 2%

I?du)ng age (20-39 years 18%z 17% 1% 36%

L"I':)d'e age (40-59 years 14% 35% 2% 51% <0.001

Old age (>60 years old) 0% 7% 4% 11%

Total 34% 59% 7% 100%

Table 3. shows significant relation between gender of patients, spondylolysis and Meyerding grade of

spondylolisthesis.

Spondylolysis and Meyerding Grade of
spondylolisthesis

Gender of
patients Total P-value
Spondylolysis Grade I Grade II
Male 5% 8% 1% 14%
Female 29% 51% 6% 86%
<0.001
Total 34% 59% 7% 100%

Table 4. shows significant relation between body height (cm), spondylolysis and grading of
spondylolisthesis.

Spondylolysis and Meyerding Grade of
spondylolisthesis

Body height Total P-value
Spondylolysis Grade 1 Grade II
Less than 150 cm 0% 1% 1% 2%
151-160 cm 7% 12% 2% 21%
161-170 cm 19% 33% 3% 55%
<0.001
171-180 cm 8% 13% 1% 22%
Total 34% 59% 7% 100%
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Table 5. shows significant relation of gender of patients and BMI (kg/m2).

BMI (kg/m2)

Gender of

patients Underweight . = Overweight Obese (equal  Total  p-value
(less than (18-24 99? (equal or more or more than
18.49) . than 25) 30)
Male 1% 2% 9% 2% 14%
Female 1% 24% 46% 15% 86%
<0.001
Total 2% 26% 55% 17% 100%
DISCUSSION literature.

Lumbar spondylolisthesis is one of the causes of
disabling low back pain and can lead to neurological
deficits ¥. The causes of spondylolisthesis are
multifactorial and include age, female gender, spinal
malalignment, weakness of muscles of trunk, and
disc degeneration (% 19 Repetitive microtrauma
leading to spondylolysis and spondylolisthesis has
been contributed to lumbar hyperextension combined
with rotation and loading - '”. There are also familiar
predisposition to the disease and a family history of
spondylolisthesis may raise clinical suspicion %,

Dunn et al found that male to female ratio was 3:1 @9
and Haun et al 2:1 7. In this study, the incidence of
spondylolisthesis was more in females with a male
to female ratio of (1:16.3). The female gender in our
province is subjected to microtrauma, with increased
body mass and low bone density more than male.

Degenerative changes of lumbar spine were correlated
with age . But the typical onset of age is at childhood
and adolescence because of stress fracture 7. The
current study shows an increase in the development
of spondylolysis and spondylolisthesis and its grade of
slippage with an increase in age, and it was a statistically
significant relation (p-value <0.001).

Acute trauma is one of the rare causes of spondylosis
but repetitive stress microtrauma is common 717, In
this study, we found that there was history of trauma
in 63 (63%) patients, in which 52.3% of them were fall
on ground, 25.4% were fall from height, and 6.35%
were road traffic accident. Spondylolisthesis following
decompressive laminectomies for stenosis is rare and it
is approximately about 1%. @. More active and younger
patients are at higher risk to develop post-operative
instability @.

This study showed 1% of spondylolisthesis to be
because of laminectomies, which is comparable to the

The study of Niggemann et al., whom they took
only patients with Spondylolysis and isthmic
spondylolisthesis, found that 15.6% of the patients
were spondylolysis, 52.5% were grade I, 30.5% were
grade II, 0.7% were grade III and 0.7% were grade
IV ®, In our study, the degree of slippage assessed
by Meyerding grading system were: Spondylolysis
(34%), Grade I (59%), and Grade II (7%) with a greater
tendency toward female gender (P-value <0.001).

Denard et al found that spondylolisthesis was related
to increase in body weight; BMI, normal (19%),
overweight (55%), obese (26%) and the prevalence of
spondylolisthesis among men does not vary by height
and BMI @9, In this study, we found that the BMI of the
patients were overweight in 55 (55%) patients, normal
range in 26 (26%) patients, obese in 17 (17%) patients,
and underweight in 2 (2%) patients with a significant
P-value (<0.001). This indicates that with the increase
in body weight, there is an increased incidence of
spondylolisthesis. The study also showed that a male
to female ratio of overweight and obesity was equal to
1:5.6.

In general population, the average body height of
males was 68.2 inches (173.3 cm) and females were 63
inches (160 cm) @Y, Previous study showed prevalence
of spondylolisthesis would not vary by body height.
@9 In our study, the mean body height + SD was
(166.75£6.94 cm), which ranged (150-180 cm) and Table
(4) shows the relation of body height and the degree
of spondylolisthesis with a significant P-value which
means body height is a risk factor for development of
spondylolysis and spondylolisthesis.

Gaetani et al found that L4-L5 was the most frequent
level of instability @2, Giudici et al showed the defect
was 95.1% in L5 and 4.9% in L4 of the cases V. The
prevalence of spondylolisthesis at any level was 31%,
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and it was observed at L.3/4, L4/5 and L5/S1, with the
greatest prevalence at L4/5 @9, In this study, we found
that the most common level of spondylolysis and
spondylolisthesis were at L5 (65%), followed by L4
(30%) and L3 (4%).

A prospective study of Matsunaga et al showed
that conservative treatment may lead to progressive
reduction of LBP and of radicular symptoms, and
that surgical treatment is indicated when there is
neurological deficit ®?. Infive studies that compared non-
operative treatment to surgical management found that
conservative treatment was not as favorable as surgery.
Another four studies found surgical intervention to
be more successful than non-operative treatment for
treatment of pain and functional limitation. Positive
results with conservative treatment were observed in
lower grade slippage (grades 0, 1, 2) .

Non-operative treatment should be the initial course
of management in most cases of degenerative

spondylolisthesis with or without neurologic symptoms
)

Conservative managements like physiotherapy and
bracing are the mainstay of the treatment of low
grade isthmic spondylolisthesis and symptomatic
spondylolysis in fine athletes, then surgical intervention
if conservative treatments failed ®®. Bookhout MR
recommended strengthening of abdominal and
paraspinal muscles, deep-heat treatment, occupational
modifications, avoidance of maximal flexion of lumbar
spine, and bed rest in severely-suffered patients for three

to four months as a trial of conservative management
26)

The surgical treatment of spondylolisthesis has
significant clinical benefit in the presence of cauda
equina syndrome, progressive neurological deficits,
radiological instability with neurological symptoms,
progression of subluxation to more than 50%, and
symptomatic grade 11, III or spondyloptosis and failure
of conservative therapy and non-resolving pain that
disturbs quality of life 4.

The study of Kalichman et al showed that 76% of the
patients who were initially neurologically intact did
not deteriorate over time and these patients may be
treated with non-surgical measures. In contrast, most
patients (83%) with history of neurogenic claudication
or vesicorectal symptoms deteriorate with poor final
outcome and these patients should preferably have
surgical intervention @,

52 JSMC

A trial of conservative management is reasonable when
there is no severe neurological symptoms and unsafe
component of instability, although surgical treatment
is more efficacious to endure symptomatic relief and
restoration of physical function ®.

This study showed 89 (89%) patients were improved
with conservative management after 6 months.

In conclusion, the study showed that the incidence of
spondylolysis and spondylolisthesis is more common
among females, overweight or obese patients but can
occur among normal or underweight groups. Trauma
and older age have major role in development of
spondylolysis and spondylolisthesis. The most common
lumbar level to get spondylolysis and spondylolisthesis
was L5 then L4. This study also shows that conservative
treatment is the initial management of patients with
spondylolysis and spondylolisthesis Grade I and II with
no neurological deficit.
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