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Introduction

Spinal stability is accomplished by dynamic
interaction of many structural systems in the body. White
and Panjabi proposed one definition of clinical instability
as follows: “The loss of the ability of the spine to maintain
its pattern of displacement under physiologic loads so
that there is no initial or additional neurological deficit, no
major deformity, and no incapacitating pain”. latrogenic
instability can occur after discectomy and laminectomy
and due to adjacent segment degeneration [1].

Posterior  complex  (spinous  process/
supraspinous ligament) integrity appears to play an
important role in maintaining lumbar spine stability. The
spinous process, supraspinous ligament, interspinous
ligament, lamina, and ligamentum flavum are all
removed during a laminectomy. This could cause
the posterior complex to become unstable. Some
studies suggest that this leads to iatrogenic instability
manifested as adjacent segment degeneration [2].

When iatrogenic instability occurs, patient
complains of axial low back pain or radicular pain.
The solution in these cases includes observation and
medical treatment (physical therapy and epidural
steroid injections) or operative intervention if non-
operative measures fail. Lumbar fusion, with or without

AIM: This thesis aims to report the incidence of iatrogenic spinal instability that occurs after laminectomy, discectomy,
or facetectomy in Lumbar spine surgery.

METHODS: This is a prospective study of 50 cases of degenerative lumbar spondylosis complaining of various
symptoms of claudication, sciatica, and back pain which were surgically managed by laminectomy according to the
level of stenosis in the period between October 2018 and October 2020 in the neurosurgery department at Cairo
university hospitals. Mesial facetectomy was added according to the degree of stenosis if needed. Some patients
needed discectomy if sciatica was an eminent symptom.

RESULTS: Out of 50 patients included: nine patients (18%) developed postoperative instability. The number of levels
operated on and the degree of mesial facetectomy were found to be variables that may affect postoperative stability.

CONCLUSION: latrogenic instability may result from large laminectomy and extensive facetectomy for lumbar
stenosis in patients who do not have obvious pre-existing instability.

revision decompression, is the most common surgical
intervention [3].

Lumbar disc prolapse is a common occurrence
in a variety of patient populations, there are several
techniques used in practice to accomplish a discectomy.
Options such as micro-discectomy, endoscopic
discectomy, moreover the traditional laminectomy/
discectomy are available to the surgeon to accomplish
decompression of a spinal nerve root. Even though all of
the strategies described above are successful in resolving
the initial herniation, there is still a risk of recurrent
prolapse and potential instability [4]. The aim of our study
is to find out how much iatrogenic spinal instability occurs
after laminectomy, discectomy, or facetectomy in lumbar
surgery, and factors affecting instability.

Patients and Methods

Study population

This is a prospective study of 50 cases of
degenerative lumbar spondylosis complaining of
various symptoms of claudication, sciatica, and back
pain which were surgically managed by laminectomy
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according to the level of stenosis mesial facetectomy
was added relative to the degree of stenosis if needed,
Twenty-four patients needed discectomy in the period
between October 2018 and October 2020 in the
neurosurgery department at Cairo university hospitals.

Inclusion criteria

Patients with intractable low back pain
associated with radiculopathy, failed conservative
management, and patients were diagnosed as lumbar
canal stenosis or lumbar disc herniation in Age group
between 15 and 60 years and were fit for surgery.

Exclusion criteria

Back pain and radiculopathy caused by other
etiologies (spinal tumors, spinal trauma, etc.).

Data collection and outcomes

Personal history including name, age, sex,
symptomatology including back pain, lower limb pain,
and claudication pain. Patients were evaluated for the
presence or absence of motor deficit, sensory deficit,
and cauda equina.

Pain was analyzed according to site, character,
severity, distribution, and visual analog scale (VAS)
and disability analyzed according to oswestry disability
index (ODI).

Preoperative preparation including routine
laboratory investigations and radiological investigations
(Plain X-ray and magnetic resonance imaging (MRI)
lumbosacral spine) were done.

Operative management

A low midline skin incision was done,
dissection was done until vertebral fascia was exposed,
a longitudinal fascial incision was done. Incision of
supraspinous ligament then removal of the spinous
process laminectomy either using Kerrison beginning
from caudal to rostral direction. The ligamentum flavum
is carefully dissected from the underlying dura. The
nerve roots were decompressed by the removal of the
ligamentum flavum and bone spur.

Mesial facetectomy was done for twenty-two
patients to decompress the thecal sac and neural
foramina. Twenty-fourpatients with sciatica and signs of
disc herniation underwent discectomy.

Follow up

Patients were followed clinically and
radiological immediately after surgery and after 2 years
on an outpatient basis.

Patients criteria

In our study the patients were divided into
two groups instability group and non-instability group
being affected with some variables which were Age,
sex, body mass index (BMI), number of levels operated
upon, type of operation done either laminectomy only
or being combined with conventional discectomy,
mesial facetectomy done or not, VAS and ODI pre,
postoperative and follow-up after 2 years.

Statistical methods

By the use of statistical package for the Social
Sciences version 26 (IBM Corp., Armonk, NY, USA) the
data has been coded and entered. In quantitative data,
median, minimum, and maximum were used, while
categorical data were summarized using frequency
(count) and relative frequency (percentage). The non-
parametric Mann-Whitney test was used to make
comparisons between quantitative variables. The
Chi-square (x°) test was used to compare categorical
data. Exact test was used instead when the expected
frequency is <5. p <0.05 were considered as statistically
significant.

Results

Patient demographics

This study included fifty cases of degenerative
lumbar spondylosis, 26 were female (52%) and 24 were
male (48%) mean age was 50.12 years and the mean
age of patients who developed postoperative instability
was 44.44 years.

Table 1: Visual analog scale and oswestry disability index pre,
postoperative and follow up after 2 years

Mean SD Median Minimum  Maximum
Age 50.12 7.10 50.00 33.00 60.00
VAS back pain Pre 4.56 1.25 4.00 3.00 8.00
VAS back pain immediate post ~ 2.12 0.63 2.00 1.00 3.00
VAS back pain post 2 years 222 1.85 1.00 1.00 7.00
VAS leg pain pre 6.98 1.32 7.00 4.00 9.00
VAS leg pain immediate post 2.14 0.67 2.00 1.00 3.00
VAS leg pain post 2 years 2.26 1.86 2.00 1.00 7.00
ODlI pre 39.44  8.34 40.00 19.00 57.00
ODI immediate post 9.08 1.72 9.00 5.00 13.00
ODI post 2 years 13.28 13.11  8.00 5.00 51.00

VAS: Visual analog scale, ODI: Oswestry disability index.

Eighteen patients (36%) their BMI were <25
(Normal or underweight) and thirty-two patients (64 %)
were >25 (overweight or obese), seven patients
out of nine who developed postoperative instability
(77.7%) were >25 which was statistically significant
(p = 0.032).

All 50 patients (100%) presented with
low back pain, 28 patients (56%) presented with
claudication, and 22 patients (44%) presented with
sciatica.
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Factors affecting instability

We found that nine patients (18%) developed
postoperative instability.

Twenty-eight patients (56%) were operated
upon by single-level laminectomy and twenty-two
patients (44%) were operated upon by multiple levels
laminectomies. Eight patients out of nine (88.9%) who
developed postoperative instability were operated
by multiple levels laminectomies showing significant
results (p = 0.007) as shown in Figure 1.

Table 2: Variables affecting postoperative instability (All values
highlighted in yellow are significant p-values (p < 0.05)

Post-Op Instability p-value

Yes No
Count Column Count Column
(n %) (n %)
Sex
Female 6 66.7 20 48.8 0.467
Male 3 33.3 21 51.2
BMI
<25 2 222 16 48.8 0.032
>25 7 777 25 39.0
No of Levels
Single 1 11.1 27 65.9 0.007
Multiple 8 88.9 14 341
Methods
laminectomy 5 55.6 21 51.2 1
laminectomy+discectomy 4 44 .4 20 48.8
Mesial facitectomy
Yes 7 77.8 15 36.6 0.032
No 2 222 26 63.4
Post op. Modic changes
Yes 8 88.9 0 0 0.007
No 1 11.1 41 100

BMI: Body mass index.

Twenty-six patients (52%) were operated upon
by conventional laminectomy only and twenty-four
patients (48%) were operated upon by laminectomy
and discectomy. Five patients out of nine (55.6%) who
developed post-operative instability were operated
upon by laminectomy only. Mesial facetectomy was
done for twenty-two patients (44%), Seven patients
out of nine (77.8%) developed post-operative instability
showing significant results (p = 0.032) as illustrated in
Bar chart in Figure 2.
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Figure 1: Showing the relation between no. of levels operated upon
and postoperative instability

In patients having postoperative instability, the
VAS back pain, leg pain, and ODI increased significantly
after 2 years from the operation in comparison to
immediate postoperative when being compared to
patients who did no’t develop postoperative instability.
VAS and ODI Pre, postoperative and follow up after 2

years are summarized in Table 1.
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Figure 2: Bar chart showing the relation between mesial facetectomy
and postoperative instability

Modic changes were present in the follow-up
MRI after 2 years in eight patients (88.9%) of the
instability group and only one patient (11.1%) in
the instability group did not show Modic changes in
his follow-up MRI which was statistically significant
(p = 0.007). Variables affecting postoperative instability
are summarized in Table 2.

M Yes

Figure 3: Pie chart showing the incidence of postoperative instability

Discussion

Spinal stability is accomplished by dynamic
interaction of many structural systems in the body.
When iatrogenic instability occurs, this may present as
axial low back pain or radicular pain.

Decompressing the central canal and lateral
recesses surgicallyimproves common stenotic symptoms
such as neurogenic claudication and radiculopathy.
However, in a few patients, open laminectomy may affect
the spinal integrity leading to iatrogenic instability [5].

This iatrogenic instability significantly impacts
clinical outcomes and increases the risk for revision
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surgery [6]. The microdiscectomy method produces
less tissue damage than conventional open discectomy
and, thus, leads to less epidural fibrosis, postoperative
back pain, radicular pain, and segmental instability [7].

Critics of minimally invasive surgery techniques
note the possibility of inadequate decompression with
some of these procedures [8].

In our study, fifty patients were operated upon
by either conventional decompressive laminectomy
or combined with discectomy. Nine patients (18%)
developed postoperative spinal instability as illustrated
in Pie chart in Figure 3.

According to Guha et al. there was a higher
incidence of reoperation among patients with preexisting
spondylolisthesis (8.9%) versus stenosis alone (1.1%)
and among patients in whom open decompression
was performed (11%) in comparison to a minimally
invasive decompression (0.7%) [9]. In a study of
105 patients who had laminectomies across 1-4 levels
for degenerative lumbar disease, ten patients (9.5%)
developed iatrogenic instability at the same operative
levels, according to Ramhmdani et al. [10], while
42 patients underwent single-level decompressive
laminectomy without fusion and discectomy for the first
time, according to Yang et al. Spinal instability occurred
in 15 patienSts (35.7 %) [11].

Factors being discussed affecting postsurgical
lumbar spinal stability include age, sex, BMI, the
surgical method either conventional laminectomy only
or was combined with conventional discectomy, mesial
facetectomy was done or not, and number of levels
operated upon.

Our study included 26 female patients (52%)
and 24 male patients (48%), mean age was 50.12 years
and the mean age of patients who developed
postoperative instability was 44.44 years, unlike
Shenkin and Hash who described series of 59 patients
treated by multiple-level bilateral laminectomies and
facetectomies, the average age was 56.8 years [12],,
also Yang et al. discussed Spinal instability occurred
in 15 patients (35.7%). Twelve patients were men and
3 patients were women. Spinal instability occurred more
often in patients aged >65 years (40.9% vs. 30.0%) [11].

This difference compared to our study which
shows decrease in the mean age of patients who
developed postoperative instability may be explained
by the return of patients to the usual daily activities and
work and carrying heavy objects after surgery.

We reported 18 patients (36%) their BMI was
<25 (Normal or underweight) and 32 patients (64%)
was more than 25 (overweight or obese), out of nine
patients who developed postoperative instability
seven patient (77.7%) had BMI >25, and the other two
patients had BMI <25, and this indicates that the BMI
was prognostically related to postoperative instability,
in contrary to Yang et al. who described 20 Patients
(47.6%) with obesity (BMI >25) and 22 patients (52.3%)

their body mass index was <25, out of 15 patients who
developed postoperative instability seven patients
(46.6%) had BMI more than 25 [11].

We operated 26 patients upon by conventional
laminectomy only, and 24 patients were operated by
laminectomy and discectomy. Out of nine patients who
developed postoperative instability five patients (55.5%)
were operated upon by laminectomy only, and the other
four patients were operated upon by laminectomy and
discectomy, This was similar to Yang et al. finding that
there was no statistically significant difference between
partial and complete laminectomy [11].

Abumi et al. using biomechanical model found
that removing the medial facet capsules (approximately
one third to one half of a facet joint) destabilizes the
spine by significantly increasing spinal flexion by
nearly twelve degrees [13], this is in line with our
findings, in which mesial facetectomy was performed
on 22 patients, with mesial facetectomy performed on
seven of the nine patients who developed postoperative
instability (77.7%), in contrast, Fox et al. reported
that 124 patients with degenerative lumbar stenosis
underwent decompression surgery, 39 patients (31.4%)
developed listhesis after being operated upon by
laminectomies and bilateral medial facetectomies [14].

Also Ramhmdani et al. discussed
10 patients who developed postoperative iatrogenic
spondylolisthesis, all 3 patientswith medialfacetectomies
had disrupted facet joints at the level of the subsequent
spondylolisthesis. In addition, 24 of 95 (25.3%) of
patients without iatrogenic spondylolisthesis had a facet
joint affected after decompression, while 3 of 10 (30%)
of patients who acquired spondylolisthesis had facet
joints affected [10].

Out of nine patients who developed spinal
instability eight patients (88.8%) were operated upon
by multiple level laminectomy showing significant
statistics, this was opposing to Shenkin and Hash study
which found that decompressing >3 levels increases
the chance of postoperative listhesis to 15% compared
with 10% in 2-level and 6% in 1-level laminectomy [12].

Also, Fox et al. found 59% developed
postoperative anterolisthesis after decompressing 3
levels, 53% after laminectomy for 2 levels, and 13% after
1 level. Removal of more structural components during
lumbar surgery increases the risk of postoperative
instability.

Modic changes have been found presenting
in the follow-up MRI after 2 years in eight patients
(88.9%) of the instability group and only one patient
(11.1%) in the instability group did not show Modic
changes in his follow up MRI, hence the importance
of Modic changes to be evaluated. Rahme et al.
described Modic changes in 41 patients after lumbar
discectomy. At the time of follow-up, twenty-six
patients (63.4%) developed Type 2 changes at the
operated level, whereas only six patients (14.6%) had
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