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Abstract

Background: Adjacent segment degeneration (ASD) is
one of the most communal drawbacks of lumbar fixation.
Adjacent segment disease means degeneration developing at
mobile segments above or below fixed spinal level. The lowest
cranial mobile segment is the mostcommunal level for the
development of adjacent instability. Laminectomydisturbs the
integrity of the posterior spinal complex.

Aimof Study: The main aim of this study was to detect
the incidence of adjacent segment degeneration following
laminectomy and the incidence of degeneration without
laminectomy in levels adjacent to those operated upon by
lumbar posterolateral fixation viaa comparative study and
results of 1 year clinical follow-up.

Patients and Methods: A retrospective review was con-
ducted on 40 patients who underwent lumbar posterolateral
fixation in one institute from June 2021 to January 2022. 20
patients operated upon by laminectomy and fixation of the
same levels without any adjacent segment laminectomy. The
other 20 patients operated upon by laminectomy and fixation
of the same levels with additional laminectomy of acranially
adjacent level.

Results: 40 patients underwent lumbar posterolateral
fixation. Of those, 20 patients operated upon by |aminectomy
and fixation of the same levels without any adjacent segment
laminectomy, 2 patients only developed ASD. In the other 20
patients operated upon by laminectomy and fixation of the
same levels with additional laminectomy of a cranially adjacent
level, 12 patients developed ASD either radiologically or
clinically.

Conclusions: ASD should be well-thought-outto be a
long-term drawback of lumbar or lumbosacral fusion. Many
studies proved that the fusion enforcesremarkabl e degree of
stress at the adjacent segment. ASD occurs often with additional
decompression above the level of posterolateral fixation within
lumbar spine surgery. A surgery that maintains as much of
the posterior element as possible should be considered to
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guard against future degeneration in cases of which the adjacent
segments need decompression in the form of laminectomy.
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Introduction

ADJACENT segment degeneration (ASD) is one
of the most thoughtful complications of lumbar
fusion thatoccurs at the movable segments higher
or lower the fused spinal level [1]. The lowest
cranial movable segment is the mostcommon level
for the development of adjacent instability than
the caudal level [2]. Decompression surgery com-
bined with fusion surgery at the same levelsisthe
most accepted surgical strategy for degenerative
spine pathology with segmental instability [3].
Posterolateral lumbar transpedicular fixation sur-

gery is considered to be one of the most important
interventions for the stabilization of the spine.
Pediclular screw fixation, as a fusion procedure,
offerslots ofadvantages: (1) It increases thefusion
rate compared with fusion without internal fixation,

and (2) It assures the early mobilization of its
patients [4]. Therisk factors for the occurance of
ASD following pedicular screw fixation are still

unclear. Many previous reports have shown that
the posterior spine column isvital for stabilization

of the adjacent segment [5]. The development of
adjacent instability becomes more likely if the
decompression level extends over the fixed level.

Among decompression interventions, posterior
laminectomy is the most performedsurgery for
spinal canal stenosis.Laminectomy, including re-
moval of the spinous process, supraspinous liga-

ment, interspinous ligament, lamina and ligamen-
tum flavum, affects the integrity of the posterior
complex of the spine. However, the success rate
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of posterior laminectomy was reported to be only
64%, with the unpleasant success mainly due to
the occurance of postoperative instabilities because
it disturbs the posterior supporting elements, as
Spinous process-inter/supra spinous ligament com-
plex, and the paraspinal muscles [6].

This study isaiming at detecting the incidence
of adjacent segment degeneration following lami-
nectomy and the incidence of degeneration without
laminectomy in levels adjacent to those operated
upon by lumbar posterolateral fixation viaa com-
parative study and results of 1 year clinical follow-

up.
Patients and M ethods

Between June 2021 and January 2022, we eval-
uated 40 patients with pedicle screw-implanted
posterolateral fixation for both degenerative and
spondylolytic spondylolisthesis. Posterolateral
fixation was operated through a midline subperio-
steal approach. The degree of the decompressive
procedure (laminectomy) was determined by pre-
operative magnetic resonance images and intraop-
erative conditions. The bony work of decompres-
sion included complete removal of the lamina and
spinous processes, however, the soft tissue tech-
nique included the supraspinous ligament, inter-
spinous ligament, and ligamentum flavum of the
determined levels.

Patients collected data were demographic char-
acteristics, pre-operative clinical data at time of
presentation, post-operative clinical and radiolog-
ical findings. ASD was defined by Okudaet al.,
asaradiological finiding, where narrowing of disc
height was >3mm, the progressive slipping of
adjacent segments was >3mm (in comparison with
preoperative flexion and extension lateral radio-
graphs), and the posterior opening of adjacent
segments was >5° . These definitions were based
on previous reports. In addition, symptomatic ASD
was determined as ASD associated with neurolog-
ical symptoms. All the gathered data were evalu-
ated. Clinical follow-up of the patients was done
for thefirst 2 daysin the ward before discharge
and in the outpatient clinic 14 days, 1 month, 3
months, 6 months and 12 months after discharge.

Surgical Technique: All operations were done
under general anesthesiain the prone position with
great care given to secure pressure points as the
orbit, the anterior iliac crest, the genitalia and the
abdomen to reduce pressure in the epidural venous
system and bleeding during surgery. All patients
should receive standard peri-operative antibiotics.
C-arm fluoroscopy is utilized for accurate level

localization. Posterior midline approach with bi-
lateral subperiosteal muscle separation was the
standard approach utilized in al our cases.

Results

A total of 40 patients who underwent lumbar
posterolateral fixation were encountered in this
study. Of those, 20 patients operated upon by
laminectomy and fixation of the same levels without
any adjacent segment laminectomy, 2 patients only
developed ASD (Group A). In the other 20 patients
operated upon by laminectomy and fixation of the
same levels with additional laminectomy of a
cranially adjacent level, 12 patients devel oped
ASD either radiologically or clinically (Group B).

Table (1): Patients characteristics.

Group A Group B
Average age 45.35 years 49.85 years
(range 25- 67) (range 37- 66)

Sex 10M,10F 13M,7F
Pathology:

Degenerative 1 14

Lytic 9 6
Posterolateral
fixation levels:

L4-S1 3 4

L5-S1 5 2

L3-S1 0 1

L3-L4 3 4

L4-L5 6 7

L2-L3 2 2

L1-L2 1 0
Development of ASD:

Clinically 2 8

Radiologically 0 4

The average age of patientsin group (A) was
45.35 years (range 25-67). 10 males and 10 females.
None of them gave history of previous lumbar
spine procedure. 11 out of 20 patients had degen-
erative pathology and 9 cases had lytic patholgy.
A tota of 2 patients only developed ASD in group
(A) during follow-up and managed conservatively
with medical tratment and rest with satisfactory
results.

The average age of patientsin group (B) was
49.85 years (range 37-66). 13 malesand 7 females.
None of them gave history of previous lumbar
spine procedure. 14 out of 20 patients had degen-
erative pathology and 6 cases had lytic patholgy.
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A total of 12 patients developed ASD in group (B)
during follow-up. 4 patients were asymptomatic
and discovered radiologically in the routine follow-
up period in the form of grade | spondyloisthesis
(2 patients) and starting discogenic canal stenosis
(2 cases). 8 out of 12 patients who developed ASD
were clinically symptomatic in the form of low
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back pain (5 cases) and radiculopathy (3 cases).
Medical treatment showed staisfactory resultsin
5 out of 8 patients, while 3 patients didn't show
good results and another operation was done to
manage the ASD in the form of decompression
and extension of posterolateral fixation to the
adjacent level.

Fig. (1): Sagittal T2 weighted magnetic resonance image showing ASD at level L2/3 following long segment

fixation of L3/4/5/S1.

Discussion

Adjacent segment degeneration is a progressive
degenerative pathological process that happensat
mobile segments higher or lower than the fused
segment [1]. Long time ago, ASD was considered

as arelatively uncommon complication following
lumbar posterolateral fixation [7]. Nowadays, ASD
has been found to occur more frequently and is
now well-thought-outa likely long-term commonly
seen sequalae of spinal instrumentation owing to
the great increase in the performed lumbar fusion
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procedures. Risk factors for devel oping lumbar
postoperative ASD following transpedicular fusion
are not obviouslyclear. However, implant rigidity
due to fusion may be the main accused factor [g].
Gender is not a significant contributing factor [9].
Age may play an important role as younger patients
have stronger supporting structures, compared with
older patients who have higher ongoing degenera-

tive process in the adjacent segments making them
more vulnerable to develop ASD [10]. ASD may
be problematic in some cases because it may affect
the life style and may need further surgical inter-

vention [5]. Surgical treatment for ASD is surround-

ed by complications, difficulties and poor patient
satisfaction postoperatively. Two principals have
been agreed with by the authors: (1) Extensive
decompression by laminectomy and facetectomy
and (2) Length of the transpedicular fusion to the
defected level [5].

In our retrospective study, extra decompression
higher than the level of fusion resulted in ASD and
symptomatic ASD very commonly, and prognosis
in cases without ASD were better than this with
ASD. ASD isradiographically common as reported
by Paul et a. [1]. In our study, by means of the
ASD criteria mentioned before by Okuda et al.
[11], we found that symptomatic ASD was more
frequent than radiographic ASD.

In this study, we didn't detect any significant
difference between patients with and without ASD
after lumbar posterolateral fixation regarding pa-
tients gender. However, older patients above 45
years showed relatively greater risk than other
patients due to the starting degenerative process
of the adjacent segment. A major debateabout
whether ASD is caused by aging or isjust following
mechanical stress after fusion [12] . In an attempt
to better understanding of ASD etiology, plenty of
researcherstried to assign therisk factors for this
pathology, and concluded some risk factors as:
length of the fused segment [13], sagittal balance
and metal instrumentation [10].

Regarding metal instrumentation, many re-
searchers found that the stiffness produced by
metal instrumentation results in more mechanical
stress, leading to more rapid ASD [14] . Patients
who undergo full laminectomy above the level of
posterolateral fixation had appreciable higher in-
cidence of ASD in comparison to non-laminectomy
patients as documented by Ekman and colleagues
[15]. Lai reported that destroying the posterior
column integrity at adjacent segments by full
laminectomy causing adjacent degeneration and
instability in aretrospective study of 101 patients

operated with posterolateral fixation [2]. So, de-
compression by total full laminectomy should not
be performedin cases with adjacent segment de-
mands decompression higher or lower than the
level of posterolateral fusion. Recently, many
researchers have mentioned methods for surgical

decompression, in those patients, which are less
hazardous to the posterior spinal complex. A uni-
lateral approach using a microscope or endoscope,
minimally invasive technique, was noted to bemore
efficient than the conventional full laminectomy
decompression surgery for bilateral spinal canal

decompression. This technique preserves both-

the posterior spinal column, and the paravertebral
muscles and facet joints on the other untouched
side [16]. Hatta et al. [17] stated a muscle-preserving
interlaminar decompression method that can low-
ersthe harm to the posterior stabilizing elements,

as the facet joints, paravertebral muscles, dorso-

lumbar fascia, supra- and interspinous ligaments
and spinal processes.

Our study has some drawbacks. First, the
number of patients in this study-to evaluate the
incidence of adjacent segment degeneration fol-
lowing laminectomy and the incidence of degen-
eration without laminectomy in levels adjacent to
those operated upon by lumbar posterolateral fix-
ation-is low. Second, we did not assess sagittal
balance and Cobb angles of patients' spines. Third,
the relatively short follow-up period and the ab-
sence of validated score for clinical assessment.

Conclusion:

ASD could be defined as along-term sequalae
of lumbar or lumbosacral fusion. Plentiful biome-
chanical studies have confirmed that the fusion
process carries outappreci able amount of mechan-
ical stress at the adjacent segment. ASD occurs
most often withextra decompression higher than
the level of posterolateral fixation in lumbar spine
surgery. In those cases, where the adjacent segments
need decompression in the form of laminectomy,
asurgery that maintains the posterior complex as
much as possible should be the plan of choice to
guard against future degeneration.
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