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Background

The functions of the cervical spine are to1

Transmit axial load from the cranium
Maintain horizontal gaze
Protect the spinal cord and nerves
Allow the most complex and widest motions of all 
spine segment

The majority of deformity related studies have 
focused on the TL-spine
Recent studies have noted changes in cervical 
spine parameters following surgery for TL 
deformities
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Background

Deformities of the cervical spine can 
significantly limit functions and diminish 
quality of life
The most common form of cervical spine 
deformity is kyphosis
Definitions of cervical deformity and 
classifications have only recently been 
established when compared to 
asymptomatic patients

Parameters – cSVA

Parameters – C2-7 Lordosis
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Parameters – T1 Slope

Parameters – T1 Slope - CL

Determination of Deformity

The cSVA has been widely used to quantify 
the extent of a cervical deformity and to 
provide a framework for correction. 
It has been shown, ideally, that cSVA should 
be less than 4cm and that a larger cSVA
leads to worse HRQOL scores.2

Primarily cervical spine
Malalignment secondary to a thoracolumbar 
deformity with cervical compensation
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Determination of Deformity

Some surgeons aim to restore lordosis when 
operating on the cervical spine but nearly 34% 
of asymptomatic subjects were found to have 
baseline cervical kyphosis2

Reliance on cSVA or simple cervical alignment 
parameters without a predicted ideal cervical 
lordosis makes cervical deformity correction 
difficult and less exact2

Residual deformity 
Creation of iatrogenic deformity where there 
previously was none

Protopsaltis et al.

Determination of Deformity

What is the big picture?

Need parameters that are global with respect 
to the pelvis as well as parameters that are not 
affected by compensatory mechanisms
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Parameters - TPA

Parameters - CPA

Parameters - CTPA
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Protopsaltis et al.

Protopsaltis et al.

Now that we have parameters that are 
global and not affected by compensatory 
mechanisms, how do we figure out what is 
the ideal regional lordosis for the cervical 
spine?
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T1 Slope

T1 slope appears to be the lone variable 
linking both cervical and thoracolumbar 
spinopelvic parameters and also has the 
strongest correlation to the C2 plumbline2

T1 Slope

T1S – CL appears to be a constant parameter 
independent of the T1S itself. 

The mismatch between T1S and CL does not 
change regardless of the underlying TK unlike 
how PI-LL can vary depending on the amount 
of PI 

High PI yields mismatches >10 and average PI is 
closer to 0 2

Staub et al.
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T1 Slope

Using T1S to determine ideal CL links the 
cervical spine to the thoracolumbar spine 
(high TK yields high T1S and high CL)2

Ideal CL = T1s - 16.5 +/- 2

Putting It Together

When to get full length x-rays?
When T1 slope falls outside of range of 13-25 degrees 
to evaluate TL alignment4

If exceeds 32 degrees, SN = 69% and SP = 69%

Is it primarily a cervical deformity? TL deformity with 
cervical compensation?

T1S – CL > 17 = cervical deformity
CTPA = 3 +/- 1. If greater = cervical deformity
TPA = 7 +/- 7. If falls out of range = TL deformity

T1S > 30 or if TPA > 20 then underlying TL deformity 
may need to be addressed concurrently which may 
be contributing to cervical sagittal alignment 

Management

Hann et al.
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Management

Upper thoracic 3-CO2

C7 PSO high rates of C8 radiculopathy and 
weakness
No direct correction of the CL is obtained 
You will decrease T1S with the PSO to restore 
sagittal balance
Decreasing T1S with a PSO will allow for an overall 
smaller cervical lordosis to potentially become 
physiologically appropriate in a patient who may 
have required more lordosis prior to the 
osteotomy

Conclusions

Cervical deformity assessment is evolving
The more information you have the better

Consider full length radiographs when T1 
slope is out of range (>25 degrees) and then 
obtain CTPA and TPA to assess for deformity
When planning surgery, realize that there 
are very wide ranges for cervical lordosis in 
patients but generally will be within 17 
degrees of T1 Slope
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