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ABSTRACT While fusion is recommended for degenerative spondylolisthesis in select indications, microscopic decompression 
in low grade spondylolisthesis is being increasingly considered for pain relief as well as early mobilization. This study 

aims to find out the results of microscopic decompression in grade 1 spondylolisthesis and compare the results of microscopic decompression 
between patients with spondylolisthesis and lumbar canal stenosis without spondylolisthesis groups. Between 2007 and 2013, 108 patients 
with lumbar canal stenosis without spondylolisthesis and 16 patients with grade 1 degenerative spondylolisthesis underwent microscopic 
decompression at our center.  Patients in spondylolisthesis group had good pain relief in short term,  although the VAS scores were slightly 
higher at 6 months compared to patients with Lumbar canal stenosis(Mean VAS score 4.75 and 2.75 respectively). At 2 years, both VAS and 
ODI scores were comparable between the two groups (Mean ODI scores 16 and 13.6 respectively; mean VAS scores 2.43 and 1.97 respectively). 
We conclude that, decompression alone in grade 1 spondylolisthesis is safe, gives good results although pain relief may take a longer time 
compared to patients without spondylolisthesis. 

Introduction: Lumbar canal stenosis associated with degen-
erative spondylolisthesis is a challenging problem. Various 
treatment modalities including Conservative treatment(1 )de-
compression alone(2), fusion without instrumentation and with 
instrumentation are recommended(3,4,5,6). In patients with dynam-
ic instability fusion along with decompression has given better 
results (7,8),however comparable clinical benefits with instrumen-
tation is not well established(9). 

In higher grades of degenerative listhesis with dynamic instabil-
ity, fusion is a preferred treatment(7,8),same cannot be told about 
grade 1 degenerative listhesis. Fusion surgeries are associated 
with high cost(10), increased  morbidity as most of these patients 
are elderly patients with difficulty is mobilizing these patients 
early(11). Such patients with minimal translation usually suffer 
from claudication pain and relief of symptoms can be achieved 
with decompression alone (12).  Fusion surgery also carries the 
risk of adjacent segment degeneration with recurrence of symp-
toms (13). With the advent of minimally invasive microscopic de-
compression procedures iatrogenic instability associated with 
decompression  is also reduced and patients can have good re-
lief of leg symptoms(14,15,16), although backache may persist. So 
our hypothesis was microscopic decompression even in grade 1 
listhesis can help the patient by reducing leg pain and improving 
their disability while avoiding the complications of major fusion 
surgery. Thus our aim of study was to analyse the improvement 
of pain and function in patients with grade 1 spondylolisthesis 
following microscopic decompression. We also would like to 
compare these results with that of patients who underwent de-
compression and did not have spondylolisthesis. 

Materials and Methods: 
This study was done at the associated hospitals of Manipal Uni-
versity from June 2007 to Dec 2013 and data were collected ret-
rospectively from a prospectively maintained data source. An 
informed consent was taken before inclusion. Patients were di-
vided into two groups, one group(Group A) of patients who had 
claudication pain and lumbar canal stenosis associated with 
grade 1 degenerative listhesis (as measured in a standing lateral 
x-ray, showing less than 25% of slip), while second group (Group 
B) included all other patients without spondylolisthesis and un-
derwent decompression. For Group A, inclusion criteria includ-
ed all patients who had Grade 1 degenerative spondylolisthesis, 
with less than 25% slip, who had predominant leg symptoms, 
and flexion and extension radiographs showing no dynamic in-
stability. For Group B, inclusion criteria included, patients who 
have leg symptoms, radiographs did not show  spondylolisthesis 
and  who underwent decompression alone.   Patients who had 

higher grades of spondylolisthesis, patients who have two levels 
of spondylolisthesis were excluded from the study. 

All patients underwent clinical evaluation and MRI, to assess for 
the need for surgery and planning of surgery. Following assess-
ment, all the patients underwent microscopic decompression by 
a single surgeon. In bilateral cases we did bilateral decompres-
sion through unilateral approach. Surgical technique depended 
on the compressive structures causing neural compression, mid-
line structures were not disturbed, and medial 1/3rd facetectomy 
was done to properly decompress lateral recess. 

Patients were evaluated preoperatively for pain with VAS and for 
disability with Oswestry disability index. Peroperatively, data re-
garding, surgical duration, bleeding and intraoperative complica-
tions recorded. Postoperatively patients were evaluated for pain 
with VAS,  Oswestry disability index for disability  at 6 months 
(short term) and at 2 years(long term). Radiological examination 
was done at 2 years to check for progression of slip. 

Statistical analysis was done using SPSS 16 including compari-
son of results between two groups in terms of improvement in 
VAS and ODI as well as progression of slip in patients with lis-
thesis. 

Results:
During the study period we treated 16 patients with grade 1 
spondylolisthesis with microscopic decompression. In the same 
period there were 108 patients without spondylolisthesis. Base 
line data and preoperative VAS and ODI scores are given in Ta-
ble 1. 

Table No. 1 showing base line data and preoperative VAS 
and ODI scores between two groups. 

Non Listhesis 
group(N-108)

Listhesis group 
(N-16) P value

Age (Mean) 49 60.8 0.003

Number of 
levels decom-
pressed

1.38 1.81 0.03

Neurological 
deficits 35% 56% 0.12

Preoperative 
VAS (Mean) 8.68 8.87 0.387

Preoperative 
ODI (Mean) 39.45 45.3 0.284
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Table No. 2 shows the difference between two groups in in-
traoperative characteristics. 

Non LIsthesis Listhesis
Blood 
loss(Mean) 464ML 483 ML 0.44

Surgical 
duration(Mean) 106 min. 174 min. 0.02

Dural tears 23.4% 37.5% 0.254

Patients were evaluated with VAS at 6months and 2 years and 
ODI at 2 years, Table No. 3 shows the comparison between two 
groups. 

Table No. 3 showing results between two groups. 

Non listhesis 
group Listhesis group P value

Short term 
VAS(Mean) 2.25 4.75 0

Final 
VAS(Mean) 1.97 2.43 0.13

Final 
ODI(Mean) 13.26 16 0.177

In view of significant difference in the age group between two 
groups, we decided to evaluate the results of spondylolisthesis 
group with non listhesise group including those patients who 
are aged above 55 years. 

Table No. 4 Comparison between two groups after age 
matching. 

Non listhesis 
group aged 
above 55 years 
(N-56)

Listhesis 
group(N-16) P value

Mean age 61.33 60.8 0.94
Mean VAS 
short term 2.53 4.75 0

Mean VAS at  
2years 2.26 2.43 0.37

Mean ODI at 2 
years 17.89 16 0.90

In patients with Spondylolisthesis, radiographs were available 
for 13 patients, Mean preoperative slip was 17.44% and at final 
follow up it was 19.21% which was not significant (P 0.51)(Fig. 1)

Fig. 1 showing preoperative and follow up radiographs of a 
patient with grade 1 Degenerative spondylolisthesis. 

Discussion: Managing a patient with lumbar canal stenosis/ 
radiculopathy due to degenerative disc disease is a challenge 
when associated with degenerative spondylolisthesis. Our study 
analyses results of microscopic decompression alone in patient 
with grade 1 spondylolisthesis. Our hypothesis was that these 
patients will get predictable relief from their radicular symp-
toms thus improving their quality of life, while, avoiding risks 
and complications associated with major fusion surgery. There 

are many reports which says that fusion surgery cannot give sat-
isfactory results, while can be associated with major problems 
(11,13). Shen Y et al (11), opine that fusion surgery is associated with 
complications especially in elderly when they have other comor-
ibund complications. Zencica P et al also opine that fusion can 
lead to adjacent segment degeneration, thus results of fusion 
can be short lived. Also, cost is a major factor (12) especially in 
Indian patients coming from rural background.  In an elderly pa-
tient early relief of pain and early mobilization are the goals and 
microscopic decompression helps to achieve these objectives. 

Our results clearly support this, patients with spondylolisthesis 
have comparable pain relief and disability  to that of non listheis 
group. While long term results at the end of 2 years, show no 
significant difference between two groups, there is a significant 
difference between two groups in the short term pain relief.  Pa-
tients with degenerative spondylolisthesis will take a longer time 
to recover from pain, but at the end of 2 years we did not see 
any difference in pain or function between two groups. Since our 
group without listhesis was younger, we did age matching and 
made a comparison, still our results were similar. Better short 
term pain relief in non listhesis group may be due to better sta-
bility, while patients with listhesis may have some instability 
symptoms which may improve over time. This we feel because, 
there may be some worsening of instability symptoms due to 
muscle damage, and pain which may improve over a period of 
time with good physical exercises. Even in listhesis group the 
pain was mainly because of backache and not due to leg symp-
toms and all the patients had good relief of radicular symptoms. 

Our study was supported by Kunihiko Sasai et al (15), whose re-
sults are comparable at 2 years. They also found that there was 
no progression of instability. NASS guidelines(12) released in 2014 
also supports the role of minimally invasive decompression in 
low grades of spondylolisthesis. 

Another important observation from our study was, patients in 
spondylolisthesis group had longer operative hours and more in-
traoperative bleeding. However we do not feel this is significant 
as patients in spondylolisthesis group underwent comparatively 
decompression of more levels (1.81 vs 1.38 P 0.02). This also 
would have contributed to slightly higher VAS and ODI scores in 
this group although they were statistically not significant. 6 pa-
tients(37.5%) in Group A underwent 2 or more levels of decom-
pression. In contrast in Group B there were 21 patients (19%) 
with 2 or more levels of decompression. This also should explain 
the reasons for higher incidence of dural tears in Group A. 

Following the work of  Herkowitz (7) et al. there is a trend to-
wards fusion in patients with degenerative spondylolisthesis, but 
it may not be a good idea to generalize these observations. Nass 
guidelines(12) provide a strong recommendation for decompres-
sion alone in low grades of spondylolisthesis and this has been 
substantiated by many authors. Rosen DS et al(16) found good re-
sults with decompression alone in patients over 75 years, while 
Podichetty VK et al (17), have shown that micro decompressions 
can be done safely with minimal complications. Our study also 
supports these views.

The study has few limitations too, this  is a retrospective study, 
and we have also not studied long term results of more than 4 
years. However, Weistein et al (3) in the SPORT trial have shown 
that results may be stable at 2 and 4 years. Another limitation of 
this study, groups differ in number of patients and age. We have 
tried to limit the influence of age by age matched analysis and 
found that results do not differ. 

Conclusions: 
Minimally invasive decompression surgery in grade 1 Spon-
dylolisthesis  is a good option for  pain relief and functional im-
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provement, can be done safely with  minimal risks but patient 
may take little bit longer to recover from pain. 
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