
STRATEGIES FOR SCOLIOSIS SURGERY:    
 

Some adolescents with scoliosis may have progressive curvatures which may reach a threshold 

where surgery is the best option.  Adults can have scoliosis too.  Adults may have a degenerative 

type of scoliosis, or it may be a childhood scoliosis which then became painful or progressed as 

an adult and had an additional degenerative etiology as well.  Well-known strategies for scoliosis 

treatment, which is common for all treating surgeons, are to halt the progression of the 

curvature.  In most cases, surgeons also try to safely realign the spine and make it 

straighter.  This has the advantage of preventing degeneration of the remaining discs below the 

fusion.  Dr. Buttermann has shown this experimentally (1).  This biomechanical study showed 

that by correcting the scoliosis, the intradiscal pressure and biomechanics of the disc below the 

surgically-treated region had a more normal and uniform profile that minimized the peak 

stresses which are known to potentially cause damage to the disc.  

Dr. Buttermann has a spinal deformity practice that is unique and differs in a number of ways 

from other surgeons in three broad categories. First, his philosophy is to perform motion-

preserving surgery using techniques that still achieve the desired deformity correction and pain 

relief. He also uses low-profile instrumentation, and avoids radiation to his patients which is 

especially important in young females due to the high risk of cancer.  

Motion-preserving surgery can be total disc replace for one and two level degenerative 

conditions. In young childhood scoliosis patients, it means using temporary implants such as 

expandable rods or tethers, to realign the spine in the growing child. In the mature child, 

adolescent, or adult it means highly selective fusion of only the absolutely necessary vertebral 

motion segments to achieve clinical curve correction. Dr. Buttermann performs the surgery on as 

few levels as possible so as to preserve spinal motion. It is very important to minimize the 

number of levels fused in the lumbar spine, as this is where most of the mobility and function 

of the spine arise from (2,3).  For scoliosis affecting the thoracic spine, a thoracic fusion works 

well. Since there is little motion in the thoracic spine, thoracic fusion does not lead to any 

function deficit (Fig. 1).  Classic teaching for double major curvature, large thoracic and lumbar 

curve, was to fuse both curves down to the lower lumbar spine or even to the sacrum and 

pelvis.  However, often one can do a selective fusion.  This entails fusing the thoracic spine and 

correcting its curvature.  The lumbar spine is a secondary curve and will correct to varying 

degrees on its own, and thus one can preserve mobility in the lumbar spine.  Dr. Buttermann 

trained in both pediatric and adult deformity patients. During his training he saw numerous 

patients who had had surgery of both thoracic and lumbar curves during childhood and were 

returning as adults because of problems below the 15 to 20 year-old fusion area.  Typically these 

were young adult females who had had scoliosis surgery as a teenager down to the L3 or L4 

level.  They were now in their late 20s and early 30s and returning for evaluation because of 

severe incapacitating low back pain.  The pain was due to accelerated deterioration of the 

remaining lumbosacral discs below the old fusion (Fig. 2). This is a crucial time for these young 

female adults, as they are either trying to start a family, starting or trying to advance their 

career.  To have to take time off from their family and career for lower lumbar spine surgery can 

be extremely difficult for a family. This repeatedly seen conditions lead to Dr. Buttermann’s 

philosophy is that even patients who did not qualify for a traditional selective thoracic fusion was 

to treat the thoracic levels and leave the lumbar curvature relatively untouched. This has been Dr. 



Buttermann’s philosophy for 25 years, and during this time aggressive selective rather than total 

spinal fusion, only 17% of patients had spinal fusion of the lumbar spine.  Although the lumbar 

spine has an obvious residual scoliosis, these patients function at high levels (Fig. 3). They have 

not had to interrupt their career or alter their family planning.  The 17% which then did require 

fusion distally have also done well; however, they are very stiff, and the lack of lumbar 

flexibility affects many aspects of their activities of daily living and prevents certain recreational 

activities.  

In the adult patient, Dr. Buttermann also advocates a selective technique to avoid long constructs 

just as he does in the pediatric population.  Here again, the strategy is to preserve motion and 

maximize function.  For double major scoliosis, this procedure entails the standard thoracic 

spinal fusion with correction of the thoracic curve, but in the lumbar curve, he only fuses the 

apical segment, leaving motion above and below the apex of the lumbar curve (Fig. 4).  For 

thoracolumbar curves, he also only fuses the apical vertebral segments (Fig. 5). Dr. Buttermann’s 

outcomes have been highly satisfactory.  Although it does not change the normal aging of the 

adjacent discs, the surgery has not aggravated the degeneration of the lumbosacral level discs, 

which is known to occur uniformly in the adult when fused from the thoracic spine all the way 

down to L3 - L5.  

Another concern has to do with the size and profile of the instrumentation.  Dr. Buttermann’s 

philosophy is that more metal is not better in scoliosis surgery. He has performed studies 

demonstrating reduced muscle injury by using low-profile instrumentation (4,5).  Additionally, 

in the smaller child, instrumentation which is prominent can be palpably painful and in some 

cases can also be unsightly, as the screw heads can be seen below and tenting the skin.  Dr. 

Buttermann’s strong belief in using low-profile instrumentation has actually led to his designing 

and patenting a low-profile screw construct system. It is also important to note that by using the 

appropriate technique, one can minimize the number of segments which are instrumented.  Many 

competitors use "all pedicle screw constructs" which entails putting 2 screws in every vertebra 

(“high density construct”) and then performing a derotation maneuver.  This technique results in 

satisfactory correction of the scoliosis, but unfortunately produces a thoracic “flat back” 

(6,7).  Flat back, or the elimination/loss of the normal thoracic kyphosis (and normal lumbar 

lordosis) was one complication of the vintage “Harrington” straight-rod techniques and now has 

reappeared with the all screw constructs. The problems with loss of thoracic kyphosis cannot be 

over-stated as it leads to junctional kyphosis, increased rate of adjacent disc degeneration, and 

decreased lung volume and pulmonary function (8,9,10,11).  An intimate knowledge of spine 

biomechanics allows Dr. Buttermann to improve thoracic kyphosis and still use a screw construct 

(Fig. 6). 

Additional concerns with all pedicle screw constructs besides thoracic flat back and prominent 

instrumentation include difficult assessment of the fusion status due to so many screws creating 

metal artifact, and high costs related to so many implants. But the greatest concern is the 

insidious danger to the patient related to radiation. This is directly related to inserting so many 

screws that requires excessive x-ray radiation.  Dr. Buttermann uses surgical techniques that 

minimize the use of radiation.  This is especially important, as many scoliosis patients are young 

females, and radiation to the breast and pelvic tissue at an early age has a relatively high risk of 

cancer.  Dr. Buttermann has a mature perspective of the benefits vs risks of radiation which 



reflects his training and experience. Even during the era of hook constructs, young female 

scoliosis patients had increased risk of breast and pelvic cancer secondary to radiation 

(12,13).  Now, in the “all screw” era, multiple x-rays are obtained for every screw inserted by 

some surgeons.  The reasons vary but often has to do with surgeons not having sufficient training 

in spinal anatomy for deformity cases. To get around this lack of understanding the anatomy, 

intraoperative CT scan (O-arm) is being vigorously promoted by some surgeons.  Recent studies 

have shown that the amount of radiation from intraoperative CT is 40 times greater than 

conventional techniques (14).  Despite these known risks, these surgeons persist in their 

technique that uses all screws via intra-operative CT guidance. 

Dr. Buttermann listens to his patients, they want the procedure where they maintain motion and 

function with a clinically straight spine, acceptable cosmesis (reduced rib hump, level shoulders, 

smaller incision) and superior long-term outcomes (Fig. 7). Dr. Buttermann provides solutions 

by using innovative techniques combined with over 20 years experience. 
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Fig. 1. Preoperative (left) and postoperative (right) traditional posterior thoracic spinal fusion for 

scoliosis using minimal implant density and low-profile screws in an adolescent by Dr. 

Buttermann.  
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Fig. 2. This adolescent female had scoliosis posterior fusion performed by a well know pediatric 

orthopaedic surgeon in a neighboring city. Unfortunately, a lack of exposure to adults with spinal 

deformity resulted in this patient being fused down to L3. She could have been fused to L1 and 

prevented the adjacent L34 retrolisthesis and instability pain that prevents her from doing any 

sports 14 years after her surgery. 



    

 

Fig. 3. This adolescent scoliosis patient with major curvature of both thoracic and lumbar spine 

was told by another surgeon that she needed to have her fusion all the way down to L4. She saw 

Dr. Buttermann who offered her motion preserving scoliosis surgery; he did a selective thoracic 

fusion (the lumbar curve was not fused. She has no pain and normal mobility of the lower spine. 

At 10 year follow-up, only 17 percent of Dr. Buttermann’s patients with this type of scoliosis 

have subsequently gone on to have the lumbar curve fused. 

 



   

Fig. 4. Adult scoliosis patient who was told by another surgeon she needed fusion all the way 

down to L5 or S1. Dr. Buttermann did a selective thoracic fusion and a single level lumbar 

fusion at the apex of the lumbar curve. The patient enjoys normal lumbar range of range of 

motion. 

 

 



   

Fig. 5. Adult scoliosis patient who was told by another surgeon she needed fusion all the way 

down to L5. Dr. Buttermann did a selective thoraco-lumbar apical fusion. The patient enjoys 

near normal lumbar range of range of motion. 

 



      

Fig. 6. Adolescent scoliosis patient treated by Dr. Buttermann. The images on the left are pre- 

and postoperative frontal xrays which show scoliosis correction. Sagittal images on the right 

show that the patient started with a lordotic thoracic spine and demonstrate recreation of a 

normal thoracic kyphosis with surgery. 

 

 

 

 

 

 

 

                

 

Fig. 7. Adolescent scoliosis patients. The patient on left had a high density all pedicle screw 

construct by a spine surgeon in an adjacent community. The patient on the right had surgery with 

Dr. Buttermann who did a selective thoraco-lumbar apical fusion. The patient enjoys the desired 

near normal lumbar range of range of motion and completely normal function including sports. 


