
Acta Orthopædica Belgica, Vol. 86 e-Supplement - 1 - 2020

We analysed if in-situ posterior stabilization and 
posterolateral fusion without decompression is 
appropriate for low grade lumbar spondylolytic 
spondylolisthesis (LLSS). Patients in whom 
posterior stabilization and interbody fusion with 
decompression was performed were Group 1 [n = 27; 
Age = 48.7±13] and those in whom in-situ posterior 
stabilization and posterolateral fusion without 
decompression was performed were Group 2 [n = 37; 
Age = 46.3±16.4]. All preoperative parameters, intra-
operative blood loss, duration of surgery and period 
of hospitalization were similar between the groups. 
Statistical comparison of outcomes at 2-years follow-
up demonstrated no significant difference in back 
pain score [p = 0.61], sciatic pain score [p = 0.23] and 
functional assessment [p = 0.71]. Even though we do 
much less on performing in-situ posterior stabilization 
and posterolateral fusion without decompression, it 
offers similar results as that of posterior stabilization 
and interbody fusion with decompression in selective 
LLSS patients. 

Keywords: Low back pain ; sciatica ; spondylolisthesis ; 
spinal fusion; spinal stenosis.

INTRODUCTION

Posterior stabilization with fusion and 
decompression has evolved as an acceptable 
treatment modality for patients with lumbar 
spondylolytic spondylolisthesis (3). Interbody fusion 
is widely practiced for the biomechanical advantage 

it offers over conventional posterolateral fusion. 
Apart from mechanical stability, interbody fusion 
brings both direct and indirect decompression. 
The technique involves approaching the disc and 
preparing it for cage placement, for which one or 
more posterior elements are usually removed; this 
offers direct decompression. Indirect decompression 
is by the distraction occurring due to placement of 
an interbody cage. These may be vital, but whether 
it is necessary in low grade lumbar spondylolytic 
spondylolisthesis (LLSS) (Meyerding’s Grade 0, 
I and II, i.e., less than 50 % translation) needs 
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to be studied. Besides that, the risk of handling 
neural structures when placing a cage should be 
considered.  

Hence, optimising treatment modality for LLSS 
should be done with clear understanding about the 
causative factors. Pars interarticularis performs a 
vital function of aiding the facet joints to withstand 
the shear forces acting between adjacent vertebras. 
When there is a defect in the pars, intervertebral 
discs are forced to withstand shear forces but 
eventually fail (5). This leads to collapse of the disc 
resulting in low back pain corresponding to that 
level. A reduced intervertebral disc space implies a 
consequent decrease in room for the exiting nerve 
root, which may result in sciatic symptoms (6). 

In most circumstances, presentation of LLSS can 
be diverse and sometimes even asymptomatic (8,19). 
Predominant axial pain without sciatic symptoms is 
said to be mechanical in origin; but when coupled 
with sciatica, the reduced foraminal space and the 
neural irritation caused by the abnormal movement 
should be considered (4,12). Such neural irritation can 
be addressed by offering mere mechanical stability 
i.e., posterior stabilization and posterolateral fusion 
where neither direct nor indirect decompression 
occurs (9,14,21). This surgery is believed to be 
biomechanically adequate when anterior load 
sharing is preserved (14). However, some surgeons 
prefer doing decompression as a routine, even if 
not indicated, at least as a prophylactic measure 
(1). Our intention is to analyse whether doing less 
offers more i.e., whether posterior stabilization and 
posterolateral fusion alone can offer similar results 
as that of posterior stabilization and interbody 
fusion with decompression.   

METHODS

A retrospective single center study was formulated 
by selecting two groups of patients from our hospital 
records who underwent posterior stabilization and 
fusion, with or without decompression for single level 
LLSS during 2003 - 2010. Our selection was non-
randomised and historically controlled which included 
consecutive patients operated by the same surgical team 
with necessary data for a retrospective analysis. Group 
1 were those patients we encountered initially in whom 

posterior stabilization, decompression and interbody 
fusion was performed (Fig 1). Group 2 were relatively 
recent patients in whom in-situ posterior stabilization 
and posterolateral fusion without decompression was 
performed (Fig 2). We only included patients with 
single level LLSS who were refractory to conservative 
management including medications and physiotherapy 
prior to surgery. Patients with neurological deficits, 
multi-level segmental instability, other concomitant 
degenerative pathologies of spine and those with one 
or more data missing were excluded. 

Fig. 1. — Case scenario of a patient from Group 1 who 
underwent posterior stabilization, decompression and 
interbody fusion. 1a – Anteroposterior view X-ray image; 1b 
– Lateral view X-ray image showing spondylolysis and more 
than 25 percent anterior translation of L5 vertebra over S1; 1c 
and 1d – Postoperative anteroposterior and lateral view x-ray 
images showing posterior stabilization and interbody fusion 
with cages.

Firstly, the demographic data of patients in both 
the groups were tabulated. Pain was differentiated as 
low back pain of mechanical origin (felt during rest or 
routine activity especially at the lower lumbar region) 
and sciatic pain of neurologic origin (felt occasionally 
but elicited by straight leg raising test). Rating of 
pain was done using numeric rating scale (NRS) 
pain score, with 0 as no pain and 10 as most severe 
pain. Functional status was assessed using Oswestry 
disability index. Preoperative antero-posterior (AP), 
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Fig. 1. — Case scenario of a patient from Group 1 who 
underwent posterior stabilization, decompression and 
interbody fusion. 1a – Anteroposterior view X-ray image; 1b 
– Lateral view X-ray image showing spondylolysis and more 
than 25 percent anterior translation of L5 vertebra over S1; 1c 
and 1d – Postoperative anteroposterior and lateral view x-ray 
images showing posterior stabilization and interbody fusion 
with cages.

lateral and dynamic lateral view standing X-rays were 
available for assessment in our picture archiving and 
communication system (PACS). The percentage of 
translation of one vertebra over another was digitally 
measured in all lateral view X-rays to determine the 
grade of spondylolisthesis as per Meyerding’s grading 
system and also to check for dynamic instability (13). 
MRI images were mainly used to determine if there 
was a discogenic component or a hypertrophied facet 
causing neurological compromise. It was also useful 
for screening adjacent lesions. However, if there was 
any such adjacent level pathology, those patients were 
excluded from this study. 

Direct decompression by removal of the lamina, pars 
and inferior facet of the upper vertebra was routinely 
done in Group 1 patients and the removed local bone 
was used as graft for fusion; also, the distraction 
occurring due to the placement of an interbody cage 
would contribute for indirect decompression in these 
patients. However, Group 2 patients underwent in-situ 
posterior stabilization without decompression i.e., 
neither direct not indirect decompression; hence, there 

was inavailability of local bone chips for doing a 
posterolateral fusion. This requirement was met with 
iliac crest autograft which was placed after thorough 
decortication of the transverse process. Duration of 
surgery and amount of blood loss were noted.  

Patients were mobilized wearing a lumbar brace 
from the second postoperative day. All patients 
tolerated the rehabilitation protocols well and were 
discharged after a week of hospitalization. Patients 
were restricted doing routine activity until three 
months following procedure and were advised to 
continue using the lumbar brace. Patients were 
evaluated every 3 months for one year and once in 6 
months thereafter until two years. Clinical outcome 
analysis using NRS pain scoring and ODI was done 
at two year follow up. Follow up was also focused on 
assessment of failure of fusion and screw loosening 
using X-ray images; however, routine CT scanning 
was not done to justify this. A comparison was done 
between the two groups pertaining to post procedural 
pain scores and functional assessment using ODI. 
This interpretation will be the inference from our 
retrospective analysis. 

Statistical calculations were done using Graph Pad 
Prism 5 [GraphPad Software Inc., San Diego, CA]. 
Student’s “T” test was used to analyse all continuous 
variables and Fischer’s exact test for categorical 
variables. A probability value of less than 0.05 was 
considered statistically significant. This study was 
performed in compliance with the 1964 declaration of 
Helsinki, its later amendments or comparable ethical 
standards.

RESULTS

TA total of 64 patients [Age = 47.3 ± 15 years; Male 
= 23; Female = 41] were selected for this study. Group 
1 [n = 27; Age = 48.7 ± 13 (20 – 70) years] and Group 
2 [n = 37; Age = 46.3 ± 16.4 (20 – 73) years] were 
formed based on the operative technique as described 
in methods. On analysing their data retrospectively, 
it was noted that all patients had symptoms for a 
minimum duration of 6 months and were refractory 
to conservative management. Clinical examination 
parameters including NRS back pain score, NRS sciatic 
pain score and preoperative functional assessment 
using ODI were tabulated (Table I). 

Fig. 1. — Case scenario of a patient from Group 1 who 
underwent posterior stabilization, decompression and interbody 
fusion. 1a – Anteroposterior view X-ray image; 1b – Lateral 
view X-ray image showing spondylolysis and more than 25 
percent anterior translation of L5 vertebra over S1; 1c and 1d 
– Postoperative anteroposterior and lateral view x-ray images 
showing posterior stabilization and interbody fusion with cages.
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scores indicating considerable improvement in both 
the groups. Functional assessment using ODI also 
revealed significant betterment among both the 
groups when compared to preoperative status. 

Statistical comparison of outcomes between both 
the groups to analyse if one had an edge over 
another, demonstrated no significant difference 
regarding NRS back pain score [p = 0.61], NRS 
sciatic pain score [p = 0.23] and functional 
assessment using ODI [p = 0.71] (Table II). None 
of the patients showed signs of fusion failure or 
screw loosening during the entire follow up period. 
Even though Group 1 patients had the advantage 
of decompression, Group 2 patients demonstrated 
similar 2-year outcomes. 

DISCUSSION

Spondylolisthesis is regarded as one of the 
major causes for low back pain (7). Its etiology 
can be multifactorial and presentations may 
vary. Isthmic or spondylolytic spondylolisthesis 
presenting with a defect in the pars interarticularis 
is the most common variety (2). Unlike other 
types of spondylolisthesis, isthmic variety 
does not induce stress on the facet joints due 
to the discontinuity of pars interarticularis. 
Hence, the shear forces to be acting on the 
facet joint are translated to the intervertebral 
discs. If the intervertebral discs give way, the 
spondylolisthesis is expected to progress (11).

Based on Meyerding’s grading, Group 1 consisted 
of 22 patients with grade 1, and 5 patients with 
grade 2 spondylolistheses; Group 2 consisted of 23 
patients with grade 1, and 14 patients with grade 2 
spondylolistheses. This grading remained the same 
when radiological instability was assessed using 
dynamic lateral view radiographs. For interpretation, 
both Grade 1 and Grade 2 spondylolisthesis will be 
considered as Low Grade (≤ 50%). Among Group 
1, the pathological level was L3-L4 in 3 patients, 
L4-L5 in 8 patients and L5-S1 in 16 patients. 
Among Group 2, the pathological level was L4-L5 
in 13 patients and L5-S1 in 21 patients. The groups 
did not show any statistically significant difference 
pertaining to preoperative parameters and were 
considered to be appropriately matched (Table I). 

Operative parameters including blood loss [p = 
0.60] and duration of surgery [p = 0.36] did not 
reveal any significant difference irrespective of 
the surgical technique used. This could be because 
in both the groups after initial stabilization using 
pedicle screws, decompression had to be performed 
in Group 1 and adequate autograft harvesting had to 
be done in Group 2; this was equally time consuming 
and was accountable for the blood loss. The period 
of hospitalization was also similar between both 
the groups [p = 0.87]. Early outcome analysis at 3, 
6 or 12 months was not performed as we did not 
have documented data regarding NRS pain score 
or ODI functional score of that period. Our 2-year 
outcome analysis revealed notable decrease in pain 

Table I. — Preoperative parameters

Variables Group 1 Group 2 Probability value

Number of patients n = 27 n = 37 -

Age (Years) 48.7 ± 13 46.3 ± 16.4 p = 0.53

Preoperative NRSa back pain 
score

5.5 ± 2.2 5.5 ± 2.4 p = 0.99

Preoperative NRS sciatic 
pain score

3.5 ± 3.2 4 ± 3 p = 0.54

Preoperative ODIb functional 
score

42.9 ± 26.6 37.7 ± 23 p = 0.41

Grade of listhesis
Grade 1 = 22;

Grade 2 = 5

Grade 1 = 23;

Grade 2 = 14
p = 0.11

a Numeric Rating Scale; b Oswestry Disability Index; Values are represented as mean ± standard 
deviation; Probability value less than 0.05 was considered statistically significant
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grading of spondylolisthesis was done as per the 
widely recognised method of Meyerding, using the 
plain lateral view X-ray image (13). Besides that, 
an MRI is absolutely necessary to evaluate the 
status of the intervertebral discs, neural foramen 
and facetal joints of the affected level and also to 
identify other concomitant adjacent pathologies that 
can cause symptoms.

A trail of conservative management is deemed 
extremely important, especially in low grade 
spondylolisthesis, as some patients are likely to 
have better prognosis with conservative measures 
(15). All our patients were refractory to conservative 
management and hence surgery was performed. 
Our hypothesis is that when mechanical instability 
is appropriately addressed with in-situ stabilization 
and fusion, the abnormal motion is brought to a halt 
and further neurological irritation is prevented. This 
will eventually relieve the patient from both axial 
back pain and sciatic pain (21). Even though, neither 
direct nor indirect decompression was performed 
for the patients in the in-situ fixation group, similar 
pain relief was obtained as that of the patients in 
whom adequate decompression was performed as 
a routine. Both interbody fusion and posterolateral 
fusion when coupled with posterior stabilization 
offered adequate stability so that neither the listhesis 
progressed nor the symptoms recurred during our 
follow up.     

The fibrous scar tissue located surrounding the 
pars defect in spondylolytic spondylolisthesis is 
also of concern (17). We noticed that when this 
fibrous tissue is exuberant and coupled with facetal 
hypertrophy, it can cause notable neurological 
compromise. It is also said to possess fine nerve 

Pain occurring due to lumbar spondylolisthesis 
may present with 2 components. Initially there is 
axial pain localised to the lower back occurring 
due to mechanical instability; later due to the 
neural irritation provoked by abnormal motion 
and foraminal narrowing, radicular pain may 
develop along the course of an affected nerve (4,12). 
However, not all patients present with both these 
pain components. Some may present with only axial 
or radicular pain, and some even asymptomatic (8). 
Our patients presented with moderate axial back 
pain as quantified with NRS pain score during their 
first hospital visit; however, most patients reported 
an increase in the intensity of pain during work 
which urged them to sort intervention. Patients 
included in this study, not only had axial pain 
but also a component of sciatic pain which was 
annoying them. 

We consider it important to assess if the sciatic 
pain component can be well addressed with in-situ 
fixation and posterolateral fusion, especially when 
there is a fibrous scar tissue around the pars and an 
enlarged facet joint which may irritate the nerve 
root. However, it should be noted that we did not 
include patients with radiological evidence of a 
significant concomitant disc prolapse at the same 
level causing obvious neurological compromise, as 
this demands a definite decompression. 

Considering their facile approach, we used 
the Numeric Rating Scale (NRS) to assess pain 
and Oswestry Disability Index (ODI) to assess 
functional status (10,22). Plain lateral view 
radiographs and dynamic flexion extension stress 
lateral view radiographs are highly efficient in 
diagnosing segmental instability (16,20). Hence, 

Table II. — Results

Variables Group 1 Group 2 Probability value

Duration of surgery (minutes) 184.9 ± 48.8 175.2 ± 36.5 p = 0.36

Blood loss (ml) 316.7 ± 217.1 276.8 ± 350.5 p = 0.60

Hospitalization (days) 7.1 ± 1.2 7.2 ± 2 p = 0.87

NRSa back pain score (2 years) 1.7 ± 2.1 1.9 ± 1.6 p = 0.61

NRS sciatic pain score (2 years) 1.2 ± 1.6 1.8 ± 1.9 p = 0.23

ODIb functional score (2 years) 19.2 ± 20.8 17.5 ± 16.9 p = 0.71
a Numeric Rating Scale; b Oswestry Disability Index; Values are represented as mean ± standard deviation; 
Probability value less than 0.05 was considered statistically significant.
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CONCLUSIONS

In-situ posterior stabilization and posterolateral 
fusion without decompression offers similar results 
as that of posterior stabilization and interbody fusion 
with decompression in selective LLSS patients at 
two years follow up. Based on our findings, the role 
of decompression in selective LLSS can be deemed 
questionable. Besides that, when mechanical 
instability was appropriately addressed, further 
neurological irritation was prevented and symptoms 
eventually decreased. These findings could be of 
clinical importance; however, study limitations 
need to be considered and results be interpreted 
with caution.
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