
Introduction
The type of surgery to be performed in 
degenerative scoliosis is always been 
controversial. There is no general consensus 
on one type of surgery better than other. 
The goal of surgery is to relieve the leg 
pain/back pain and correct sagittal/coronal 
imbalance.
The surgery can range from decompression 
alone, decompression with limited fusion or 
decompression with global fusion. The 
decision of type of surgery should be taken 
with all considerations based on clinical 
profile of patients, amount of restriction 
daily activities, general condition of patient 
and expectation out of surgery, so as to 
choose the most suitable surgery under 
given circumstances.
Major factors influencing the type of 
surgery are symptomatology, spinal 

deformity, and general condition of patient 
and local factors in spine.

1) Symptomatology
Clinical presentation is variable ranging 
from no symptoms or minimal symptoms to 
severe pain associated with disability. 
Mainly the symptoms are deformity, back 
pain and radiculopathy/claudication or 
weakness. Back pain is the most common 
symptom of presentation in degenerative 
scoliosis. Pain is directly related to amount 
of degeneration of intervertebral disc and 
facet joints. Pain is not directly related to the 
size of curve, but associated with sagittal 
imbalance [1, 2]. Leg pain and neurological 
claudication are primary symptoms of 
degenerative scoliosis. Foraminal stenosis is 
most common in concave side of the curve 
caused due to facetal hypertrophy and 

lateral translation of vertebral body. Convex 
side symptoms are rare and can be 
attributed to stretching of nerve. Sagittal 
imbalance causes muscle fatigue and 
subsequent back pain [3, 4].
Surgery is usually indicated in cases with 
severe radiculopathy or neurodeficit, 
affecting daily activities. Therefore all kind 
of surgery requires decompression to free 
the nerve either foraminal or central. 
Decompression alone has a fear of curve 
progression, worsening of vertebral body 
subluxation and persistent back pain [4]. 
Therefore addition of fusion surgery is 
advocated. However either local or global 
fusion is associated with morbidity 
especially in elderly patients [5]

2) Patient profile
Degenerative scoliosis is usually seen in 

elderly .Therefore general 
condition of patient in view 
of medical complications and 
co morbidities should be 
evaluated [4]. In frail elderly, 
operative time, amount of 
blood loss and extent of 
surgery should be considered 
to prevent perioperative t y. Minimal short 

time surgery is preferred in 
elderly frail patients.

3) Spinal deformity
© 2016 by International Journal of Spine | Available on www.ijsonline.co.in | doi:10.13107/ijs.2454–5473.xxxx

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Dr.  Kunal Shah

1Department of Spine Surgery, Wockhardt Hospital and 
Medical Research Centre Agripada, Dr Anand Rao Nair 
Road
Mumbai Central, Mumbai. India – 400008

Address of Correspondence
Dr. Abhay Nene
Department of Spine Surgery, Wockhardt Hospital and 
Medical Research Centre Agripada, Dr Anand Rao Nair 
Road,Mumbai Central, Mumbai. India – 400008
Email: abhaynene@yahoo.com

Decision Making in Surgical Management of 
Degenerative Scoliosis

Surgical management of degenerative scoliosis has no established guidelines. The options available range from decompression alone, 
decompression with limited fusion or decompression with global fusion. Major factors influencing the type of surgery are symptomatology, 
spinal deformity, and general condition of patient and local factors in spine. Selection of surgical option and also outcome of surgical options 
depend on radiological and clinical factors. Radiological factors affecting surgery are magnitude of curve, apical vertebra rotation or 
subluxation and sagittal imbalance. Clinical factors affecting outcome of surgery are amount of back pain compared to leg pain, patient 
willing to take risk of fusion surgery later, patient understanding of residual back pain, complications of surgery and general condition to 
cope with the surgery. Therefore a balance between benefits of surgery and complications should be evaluated before choosing the type of 
surgery. In this article we share our experience with literature review in management of such complex situations.
Keywords: Adult degenrative scoliosis, decision making, management

Abstract

Symposium

1 1 1Kunal Shah , Manish Kothari , Abhay Nene

Dr. Manish Kothari Dr.  Abhay Nene

International Journal of Spine 2016 Jan-Apr;1(1):10-14

  International Journal of Spine  Volume 1  Issue 1  Jan-Apr 2016  Page 10-14 10| | | | |



In degenerative scoliosis, the curves are 
stiffer and require extensive surgery for 
correction as compared to adolescent 
scoliosis. Surgery for coronal plane 
deformity is indicated in unbalanced curves, 
progression of curve and large curves and 
rarely for cosmetic reasons [6]. However 
associated sagittal plane deformity can also 
cause symptoms of back pain and leg pain. 
Inability to restore sagittal balance leads to 
poor surgical outcome. Sagittal 
decompensation due to inadequate 
correction can be associated with higher 
pelvic incidence and pelvic tilt. Therefore 
lumbar lordosis should be corrected in 
proportion to the pelvic incidence.  
Inadequate correction of lumbar lordosis is 
also seen with loss of correction of disc 
spaces after posterior instrumentation. 
Anterior column reconstruction prevents 
loss of correction of disc spaces and gives 
better restoration of lumbar lordosis [7]. 
Therefore the type of surgery should also 
aim at restoring sagittal balance.

4) Local factors
Osteoporosis is one of the major concerns 
in treatment of degenerative scoliosis. It is 
usually associated with loss of fixation and 
pseudoarthrosis. Use of cement with screws 
or additional anterior column support to 
augment posterior fixation helps in 
preventing complications [4]. 
We believe that taking above factors in 
consideration and aim of restoration of 
coronal and sagittal imbalance with minimal 
surgical intervention is the key to successful 
outcome in degenerative scoliosis. The real 
answered question arises is that should the 
surgery be decompression alone or it should 

be combined with fusion (local or global) 
and levels of fusion

Decompression alone
Decompression alone is indicated when 
primary complaints is 
radiculopathy/claudication with minimal or 
no back pain. Radiographically these are 
typically smaller curves without any 
instability. This approach gives dramatic 
pain relief in leg symptoms and improves 
walking distance [8]. The concerns with 
decompression alone are possibility of 
further progression of deformity or 
iatrogenic spinal instability [9]. It serves as a 
good option in elderly patients who cannot 
tolerate fusion surgery. 
Liu et al [10] in a study of 112 patients 
operated for degenerative scoliosis 
concluded that the patients operated with 
decompression alone gives satisfactory 
results and type of surgery should be based 
on patient's age, general and economic 
factors, severity of deformity and other 
coexisting lumbar degenerative disorders.
Hosogane et al [11] concluded that average 
curve progression was 3.4 degree in mean 
follow up of 2.8 years in patients operated 
with decompression alone. In only 21.6 % 
patients the curve progressed to more than 5 
degrees. This progression was similar to 
curve progression in natural history of 
degenerative scoliosis. Curve progression 
after decompression surgery alone could not 
be predicted in preoperative period. They 
concluded that fusion surgery is not always 
advocated to prevent curve progression 
when the main symptoms of patients are 
due to nerve compression. 
Matsumura et al [12] studied results of 

microscopic bilateral decompression via a 
unilateral approach (MBDU) in 
degenerative lumbar scoliosis. They 
concluded that MBDU reduces 
postoperative segmental instability and 
achieve satisfactory clinical outcome, 
convex approach gives good visibility of 
neural structures and facet joint.
Figure 1 shows a 67 year old lady with 
multiple co morbidities and osteoporosis, 
complaining of severe neurogenic 
claudication with no back pain. Radiograph 
showed degenerative scoliosis and a stable 
spondylolisthesis at L45 level. MRI was 
suggestive of significant L45 level 
compression. Her daily functional demands 
were less .She was operated with 
decompression at L4-5 level.

Decompression with limited fusion
Decompression with limited fusion is 
usually indicated in cases having single level 
instability or to prevent iatrogenic instability 
in the decompressed area. It is a good 
option in moderate curve with segmental 
instability. The concerns with limited fusion 
are adjacent segment disease which is 
commonly seen. If the fusion stops at the 
apex of deformity, then deformity might 
increase [5].
Figure 2 shows a case of 60 year old lady 
with significant back pain and localized 
nerve symptoms; radiograph showed a 
degenerative scoliosis with Cobb angle of 35 
degrees and L4-5 instability with significant 
localized compression on MRI. She was 
operated with decompression with L4-5 
fusion.

Decompression with global fusion
Decompression with global fusion is 
indicated when there is large curve and 
apical vertebra subluxation. The symptoms 
are disabling with significant back pain with 
leg pain. Posterior instrumentation gives 
good coronal correction but poor sagittal 
correction. Adequate restoration of sagittal 
balance requires anterior column support or 
vertebral osteotomy procedures [5, 13, 14].
Anterior alone surgery has advantages of 
enhanced fusion rates due to large surface 
area, better global curve correction and 
preservation of posterior musculature. 
However it is associated with high 
complication rates and morbidity especially 

Figure 1: 67 year old lady with preoperative radiogrpah showing degenrative scoliosis (a,b). MRI 
showed significant c ompression at l4-5 level (c). She was operated with decompression alone surgery
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in elderly. Combined anterior and posterior 
surgery is associated with better curve 
correction, higher fusion rates and better 
restoration of sagittal and coronal 
imbalance. However it is associated with 
increase in operative time, more blood loss 
and morbidity [15, 16,17].
Crandall and Revella [18] compared results 
of anterior interbody fusion versus posterior 
interbody fusion in treatment of 
degenerative scoliosis. They found no 
significant difference in clinical outcomes or 
complication rates.
Surgical correction of sagittal deformity is 
described using various osteotomy 
procedures like Smith –Peterson osteotomy, 
pedicle subtraction osteotomy and vertebral 
column resection. When deciding on the 
osteotomies, advantages should be weighed 
against the morbidity [8].
Cho et al [5] in a comparative study 
between short fusion versus long fusion in 
degenerative scoliosis concluded that long 
fusion gave better correction of scoliotic 
curve, coronal imbalance and rotational 
subluxation of apical vertebra as compared 
to short fusion. However sagittal balance 

and lumbar lordosis was inadequately 
corrected.
Figure 3 shows a 58 year old lady with 
significant back pain and leg pain, 
radiographs shows degenerative scoliosis 
with Cobb angle of 45 degrees, L4 vertebra 
(apical vertebra) subluxated with sagittal 
instability. She was operated with 
decompression at L45 with posterior global 
correction.
Levels of fusion
General guidelines for fusion should be 
followed to prevent complications [19,20]. 

1) These are the fusion should not stop at 
apex or at spondylolisthesis.

2) Junction kyphosis should be included 
3) Retrolisthesis or anterolisthesis should 

be included and 
4) Laterally translated vertebra or level of 

rotatoy subluxation should be 
included in fixation.

5) Usually the upper instrumented 
vertebra should be the most horizontal 
vertebra.

Proximal extent
The proximal extent of fusion is debatable 
and there is controversy whether the fusion 

should stop at lumbar level, T11/T12 or 
T10.
Fusion stopping at L1 can cause adjacent 
segment disease due to high stresses in 
proximal junction area. Therefore it is 
recommended to fuse above. Some authors 
suggest that it does not prevent adjacent 
segment disease (ASD) because ASD is a 
part of degenerative process [21]. Extension 
of fusion upto T10 as against stopping at 
T11/T12 is favored since T10 is more 
stable due to true rib attachment. Fusion 
upto T10 is associated with high 
perioperative complications due to 
extensive surgery. Some authors suggest that 
T11/T12 level is acceptable if the upper 
instrumented vertebra is above upper end 
vertebra [22].
Distal extent
Fusion upto sacrum is recommended when 
L5-S1 segment has some pre-existing 
pathology. Controversy arises when L5-S1 
segment is healthy [23]. Advantages of 
fusion upto sacrum are better correction of 
sagittal imbalance and no chances of 
subsequent degeneration. Disadvantages of 
fusion upto sacrum are it's a relatively 

Figure 2: 60 year old lady with radiograph showing degenerative scoliosis(a) along with L4-5 instability (b,c)with significant compression on MRI (d). The 
patient was operated with decmpression with local fusion (e,f)

Figure 3: 58 year old lady with radiographs showing degenrative scoliosis(a,b) with L4 apical vertebra subluxated with sagittal instability (c). This patient 
was operated with decompression and global fusion (d,e)
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morbid procedure and high chances of 
pseudoarthrosis which can require 
subsequent extension of fusion upto ilium. 
Advantages of fusion upto L5 are that it is 
relatively less morbid and normal L5-S1 
segment is spared. Disadvantage is that L5-
S1 segment is prone to degeneration (ASD) 
[24,25].

Complications
Early
Early complications include pulmonary 
embolism, respiratory distress, epidural 
hematoma, transient neurologic deficit and 
infection. Risk factors for perioperative 
complications increase with longer 
operative time, excess blood loss, associated 
medical comorbidities and medications 
taken prior to surgery (ecosprin or 
clopidogrel).This can be prevented by 
optimizing patient well and shorter duration 
surgery with less blood loss [26,27]. Cho et 
al concluded that longer fusion group is 
associated higher rate of early complications 
[5].
Late
1) Adjacent segment disease

ASD presents as adjacent level stenosis and 
proximal junctional kyphosis. ASD can be 
caused due to facet joint violation, 
inadequate restoration of sagittal balance, 
stopping at junctional level (L1 or L5) and 
not including adjacent spondylolisthesis or 
apex in fixation[28,29]. ASD is common in 
short fusion group. ASD can be prevented 
by restoring sagittal balance and including 
high stress segments into fixation.
2) Pseudoarthrosis
Pseudoarthrosis is usually occurs at T12-L1 
and L5-S1 junction. Risk factors for 
pseudoarthrosis are inadequate restoration 
of lumbar lordosis, osteoporosis and 
thoracolumbar kyphosis more than 20 
degrees [30]. It can be prevented by 
including junctional area in fixation, 
restoring lumbar lordosis, creating larger 
surface area for fusion by anterior column 
grafting and use of artificial bone grafts or 
allografts.
3) Instrumentation failure
Instrumentation failure usually presents as 
screw loosening and screw pullout either at 
proximal or distal end. Risk factors for 
instrumentation failure are inadequate 

fixation, osteoporosis and inadequate 
sagittal balance restoration especially in long 
fixations [31,32].  This can be prevented by 
extending fusion upto ilium or using 
cemented screws.
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