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Abstract

Purpose Our study aimed to confirm the correlation
between the Cranial Sagittal Vertical Axis (CrSVA) and
patient-reported outcomes and to compare clinical corre-
lation between CrSVA and C7 SVA in adult spinal
deformity (ASD) patients.

Methods 108 consecutive ASD patients were evaluated
using the EOS® 2D/3D radio-imaging device. A vertical
plumb line from the cranial center was utilized to measure
the distance to the posterior corner of S1 (CrSVA-S), and
to the centers of the hip (CrSVA-H), the knee (CrSVA-K),
and ankle (CrSVA-A), as well as measuring the standard
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C7 SVA. We analyzed the correlation between each
CrSVA parameter with the Oswestry Disability Index
(ODI) and Scoliosis Research Society form (SRS-22r).
Results All 4 CrSVA measures demonstrated strong cor-
relation with the ODI and SRS-22r total score and the pain,
self-image, and function subscores. Of note, CrSVA-A
(Global SVA) also strongly correlated with the SRS sat-
isfaction subscore. Univariate linear regression showed
similar results. The strongest predictor of outcomes was
CrSVA, not C7 SVA; (CrSVA-H for ODI, SRS total score,
and the pain, self-image, and function subscores; and
Global SVA for satisfaction and mental health subscores).
Conclusions The clinical correlation effect of outcome
scores to the CrSVA measures is validated. Global SVA
has an especially strong correlation with ODI and all the
SRS subscores. Our study confirms that CrSVA is a
stronger predictor of preoperative clinical outcomes than
the C7 SVA in adult deformity patients.

Keywords Adult spinal deformity - Health-related quality-
of-life - C7 sagittal vertical axis - Cranial sagittal vertical
axis

Introduction

Unlike the younger or adolescent patients with a spinal
deformity, the older adult presents with a completely dif-
ferent set of problems and challenges to the treating physi-
cian. Low back pain and stiffness are the two most common
clinical symptoms in adult spinal deformity (ASD) patients
[1, 2]. In addition, numbness and cramping in the legs and
neurogenic claudication due to lumbar spinal stenosis and
radiculopathy can occur [3]. Spinal stiffness among other
clinical findings can cause spinal sagittal imbalance. Loss of
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spinal sagittal balance causes patients to compensate with
hyperlordosis of the cervical spine, posterior tilt of the head,
pelvic retroversion, extension of the hip joints, flexion of the
knee joints, and dorsiflexion of the ankle joints to try and
maintain an upright posture [4-7]. Therefore, the compre-
hensive effect of ASD on the patient-reported outcomes has
been difficult to predict based on the degree of spinal
deformity alone [8—10].

Some prior studies have attempted to correlate radio-
graphic appearance and clinical symptoms. Emamietal. [11]
demonstrated that patients with positive sagittal imbalance
after long fusions to the sacrum had increased pain compared
with patients with negative sagittal balance. Glassman et al.
[1] reported that using the C7 sagittal vertical axis (SVA) to
assess balance is the most important and reliable radio-
graphic predictor of clinical health status, as patients with
positive sagittal imbalance reported worse self-assessment
in SRS 22 pain, function, and self-image subscores. Con-
sistently, several studies have already demonstrated that the
improvement in sagittal balance using the C7 SVA is the
strongest predictor of improved outcomes in patients with
adult spinal deformity [10, 12—14]. On the other hand, a more
recent study reported that an increased pelvic tilt (PT) was
significantly associated with the worse results in all SRS 22
subscores. The C7 SVA was not significantly correlated with
the SRS 22 subscores and their multivariate analysis
demonstrated that PT was the best predictor of the function
subscore [15]. Given this report, the C7 SVA may not be the
best radiographic parameter for clinical prediction in adult
spinal deformity. In addition, some clinical findings may
have as much importance as the spinal sagittal profile in
ASD. Optimal total body sagittal alignment (TBSA), from
the head to the ankle joint of the human body, may be
required to keep an energy-efficient erect position and hor-
izontal gaze for ultimate clinical satisfaction. We began to
evaluate TBSA using a plumbline from the cranial center of
mass (CCOM), or the cranial (Cr) SVA. Our study aimed to
confirm the correlation between the CrSVA and patient-re-
ported outcomes and to compare the clinical correlation
between the CrSVA and C7 SVA in ASD patients.

Materials and methods

We hypothesized that the CrSVA would predict health-re-
lated quality-of-life (HRQOL) outcomes in ASD better than
the C7 SVA. After institutional review board approval, a
retrospective radiographic and clinical analysis of 108 con-
secutive patients who underwent surgical correction for ASD
(88 women/20 men; mean age at surgery, 50.5 £+ 16.4 years,
range 22-74) by a single surgeon was performed. X-rays
were obtained with the EOS® 2D/3D radio-imaging device
(Biospace Med, France) between 2010 and 2012 at a single
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Table 1 Demographic data

Gender

Age at operation (years)
BMI (kg/m?)

Total follow-up

88 women; 20 men

50.5 + 16.4 years (range 22-74 years)
28.5 4 4.3 (range 18.4-32)

2.8 £ 0.9 years (range 2-3.5 years)
Initial diagnosis 30 Adult Idiopathic scoliosis

29 Degenerative lumbar kyphoscoliosis
40 Fixed sagittal imbalance

9 Scheuermann’s kyphosis

No. of fused vertebrae 13.5 4+ 3.5 (6-24)

institution. Patients were instructed to stand naturally with a
horizontal gaze and their fingertips resting comfortably on
the ipsilateral clavicle. Data were collected and analyzed by
an independent senior spine surgeon not involved in the
surgical treatment. The diagnoses were adult idiopathic
scoliosis (n = 30 patients, 28 %), degenerative lumbar
kyphoscoliosis (n = 29 patients, 27 %), fixed sagittal
imbalance due to the previous surgery (n = 40 patients,
37 %), and Scheuermann’s kyphosis (n = 9 patients, 8 %).
The demographic and diagnosis data are further illustrated in
Table 1.

Radiographic parameters

The four TBSA distance parameters measured from the
CrSVA and three commonly accepted sagittal parameters
(the C7 SVA, lumbar lordosis, (LL), and PT) which are
significantly associated with clinical outcomes were mea-
sured on preoperative full-body sagittal radiographs for all
patients. All measurements were made by a single attend-
ing spine surgeon using the digital measuring capabilities
of a picture archiving and communication system (PACS).

The four TBSA distance parameters were based on five
anatomic landmarks (Fig. 1): the cranial center of mass
(CCOM), the posterior, superior corner of the sacrum, and
the centers of the hips, knees, and ankles. The CCOM was
defined as the midpoint of the nasion-inion line (root of the
nose to the external occipital protuberance), above and
slightly in front of the external auditory meatus [16, 17].
The posterior superior corner of the S1 endplate defined the
lumbosacral pivot point. The center of the hips was defined
as the midpoint of the line drawn through the center of the
two femoral heads. Similarly, the center of the knees was
the midpoint of the line connecting the center of the two
tibial plateaus on the lateral view, and the center of the
ankles was the midpoint of the line connecting the apices of
the talar domes [18, 19]. The four TBSA distance rela-
tionships were generated relative to a plumb line from the
CCOM, which we referred to as the cranial sagittal verte-
bral axis (CrSVA): to the sacrum (CrSVA-S); to the hip
center (CrSVA-H); to the knee center (CrSVA-K); and to
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Fig. 1 Schematic drawing
depicting the five landmarks
used in the assessment of TBSA:
a the cranial center of mass, b the
posterior tip of the sacrum, and
c the center of the hips, d knees,
and e ankles

the ankle center (CrSVA-A). This final term, CrSVA-A,
represented global sagittal balance (Fig. 2).

In addition, the C7 SVA was measured as the distance
from the C7 plumbline to the perpendicular line drawn from

the superior posterior endplate of the S1 vertebral body. The
Cobb method [20] was used for the currently accepted
sagittal radiographic parameters, and PT and pelvic inci-
dence (PI) were measured as per standard techniques.
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Fig. 2 Schematic drawing showing the four distance parameters for
assessment of total body sagittal alignment: (/) CrSVA-S; (2)
CrSVA-H; (3) CrSVA-K; and (4) CrSVA-A or “global SVA”.
CrSVA-S indicates cranial sagittal vertical axis-sacrum; -H hip; -K
knee; -A ankle
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Patient-reported outcomes

Preoperatively, all the patients completed the Oswestry
Disability Index (ODI) [21] and Scoliosis Research Society
form (SRS-22) [22].

Statistical correlation between radiographic
parameters and patient-reported outcomes

Data were summarized by mean &+ SD for numeric variables.
The Pearson’s correlation coefficients were estimated to
investigate the association between predictors and response
variables. The effect of independent variables on response
variables was analyzed using the univariate and multivariate
linear regressions, and the statistically significant variables
were selected in a stepwise manner with 0.05 alpha level. To
check the multicollinearity problem, the variance inflation
factor (VIF) was also estimated. The VIF quantifies the
severity of multicollinearity in regression analysis, and a VIF
less than 10 indicates that there was no problematic multi-
collinearity among the independent variables (VIF <10) [23].

All statistical analyses were performed using the SPSS
21.0 version and p values less than 0.05 were considered
significant.

Table 2 Descriptive statistics of radiographic and clinical
measurements

Variable Value mean = SD  Minimum  Maximum
C7 SVA (cm) 594+78 -5.0 30.0

LL (°) 529 £223 19 71

PT (°) 26.1 £ 11.0 4 54

PI (°) 51.1+ 124 23 91

PI-LL (°) 254 4+ 10.3 6.2 46
CrSVA-S (cm) 7.8 +£85 -5.0 35.0
CrSVA-H (cm) 244+ 173 -9.0 29.0
CrSVA-K (cm) 29 +5.0 —-4.0 30.0
CrSVA-A (cm) 50+5.6 —4.0 28.0

ODI 44.5 £ 18.4 27.0 78.0

SRS pain 224+09 1.0 4.4

SRS self-image 25 +£0.7 1.0 4.0

SRS function 3.1 +£09 1.2 4.6

SRS satisfaction 29+09 1.0 5.0

SRS mental health 3.6 £0.8 1.2 4.8

SRS total score 29 £ 0.6 1.1 4.1

SVA sagittal vertical axis, LL lumbar lordosis, PT pelvic tilt, PI pelvic
incidence, CrSVA-S cranial sagittal vertical axis-sacrum, -H hip, -K
knee, -A ankle, SD standard deviation, ODI Oswestry disability index,
SRS Scoliosis Research Society
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Results

Value of radiographic parameters and patient-
reported outcomes

The mean C7 SVA was 5.9 £+ 7.8 cm; while the mean
CrSVA  measures were as follows: CrSVA-S,
7.8 £ 85 cm; CrSVA-H, 2.4 4+ 7.3 cm; and CrSVA-K,
2.9 £+ 5.0 cm; and the mean CrSVA-A was 5.0 & 5.6 cm.
The mean ODI for the patients in this study was
44.5 £+ 18.4. For the SRS 22, the mean domain scores
were: pain, 2.2 £ 0.9; self-image, 2.5 £ 0.7; function,
3.1 £ 0.9; satisfaction, 2.9 £+ 0.9; and mental health,
3.6 = 0.8. The mean total SRS score was 2.9 + 0.6
(Table 2).

Correlations between radiographic parameters
and patient-reported outcomes

Results from the Pearson correlation analysis between
radiographic parameters and HRQOL (Table 3) revealed
that the C7 SVA significantly correlated with the ODI
(r =0.510), SRS total score (r= —0.316), pain
(r = —0.416), and function subscores (r = —0.514), but
was not significantly correlated with SRS self-image,
satisfaction, and mental health subscores. The CrSVA-S,
-H, -K, and -A measures demonstrated a significant
correlation with the ODI (r = 0.331-0.514), SRS total
score (r = —0.382 to —0.499), pain (r = —0.331 to
—0.441), self-image (r = —0.290 to —0.363), function
(r=-0.299 to —0.550), satisfaction (r = —0.215 to
—0.429), and mental health subscores (r = —0.229 to
—0.249). However, the four CrSVA measures, although
statistically significant, showed weaker correlation with
SRS satisfaction and mental health subscores than with
other SRS scores and ODI. Of note, only the CrSVA-A
(Global SVA) demonstrated a relatively strong correla-
tion with the SRS satisfaction subscore (r = —0.429)
(Table 3).

Univariate analysis showed the similar results for the
effect of the C7 SVA and CrSVA-S, -H, -K, and -A
measures on ODI and SRS subscores using the Pearson
correlation coefficient (Table 4).

Multivariate analysis on radiographic parameters
for patient-reported outcomes

A multiple linear regression was performed, in which each
ODI and SRS 22 score were the dependent variables, and
age, sex, LL, PT, C7 SVA, CrSVA-S, -H, -K, and -A
measures were independent variables to evaluate the
combined effect of these independent variables. Multi-
variate analysis showed that the strongest radiographic

predictor for ODI and all SRS subscores was CrSVA, not
C7 SVA; (CrSVA-H for ODI (f = 1.292; P < 0.001), SRS
total score (f = —0.044; P < 0.001), pain (f = —0.052;
P < 0.001), self-image (f = —0.036; P < 0.001), and
function subscores (ff = —0.061; P < 0.001); and the
CrSVA-A for the SRS satisfaction (f = —0.046;
P < 0.001) and mental health subscores (f = —0.023;
P = 0.018) (Table 5).

Discussion

The biomechanical function of the spine is to cranially
support the weight of the head and to caudally transfer the
body’s weight to the lower extremities connecting through
the pelvis. In addition, it provides both structural support
and balance to maintain an upright posture and provides
forward visual gaze as well as functional range of motion
to the trunk [24, 25]. Therefore, total body sagittal
alignment, including the head to the ankles, may certainly
have an important effect on patient-reported outcomes of
adult spinal deformity patients. The C7 SVA radiographic
evaluation is limited to the spinal column alone (plumb-
line of the 7th cervical vertebra to the sacrum) and is not
sufficient in evaluating global spinal balance, as it does
not consider the cervical spine [26-28]. Thus, it may have
shortcomings in accounting for patient-reported outcomes
from a global body alignment perspective. Actually, we
often anecdotally experienced that some patients showed
relatively poor improvement of clinical scores, despite the
improvement in spinal sagittal balance evaluation using
the C7 SVA after surgical correction for ASD. Spine
surgeons have recently evaluated the postoperative results
using radiographic parameters limited to the spine-pelvic
area [10-15] which does not consider the role of the linear
chain of total body sagittal alignment from the skull to the
ankle joint which appears to influence patient-reported
outcomes.

According to our current study on preoperative ASD
patients, Pearson correlation and univariate analysis con-
firmed that the CrSVA is significantly associated with the
ODI and all SRS subscores, whereas the C7 SVA is
significantly associated with the ODI and only three of the
SRS subscores (pain, function, and total score). Interest-
ingly, the CrSVA-K showed relatively weaker correlation
with the ODI and all the SRS subscores versus the other
three CrSVA measures. We think that this finding rein-
forces that the knee joint is a relatively dynamic com-
ponent in the lower extremity linear chain of TBSA
between the hip and ankle joints. We also postulate that
this result is likely due to the fact that the ankle joints are
fixed on the ground and the hip joints are relatively fixed
in the pelvis.
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Table 3 Correlation coefficients between outcome scores and radiographic parameters

Variable ODI SRS
Pain Self-image Function Satisfaction Mental Total score
health
Age 0.132 (0.214) —0.187 (0.078) —0.127 (0.234) —0.317*%* (0.002) —0.010 (0.928) 0.072 (0.501)  —0.163 (0.124)
Sex 0.053 (0.619) —0.006 (0.955) 0.130 (0.223) 0.076 (0.477) —0.051 (0.636) —0.030 0.029 (0.783)
(0.775)
LL —0.344%5 0.227% (0.031)  0.250% (0.018)  0.412%%x 0.087 (0.416) 0.105 (0.325)  0.299%* (0.004)
(<0.001) (<0.001)
PT 0.243* (0.021) —0.182 (0.087) —0.173 (0.103) —0.291%* (0.005) —0.050 (0.641) —0.116 —0.223* (0.035)
(0.278)
PI-LL —0.392%** 0.281* (0.029) 0.294* (0.015) 0.452%#% 0.092 (0.399) 0.112 (0.293)  0.371%* (0.004)
(<0.001) (<0.001)
C7 SVA 0.510%#* —0.416%** —0.197 (0.059) —0.514%%% —0.171 (0.093) —0.182 —0.316** (0.003)
(<0.001) (<0.001) (<0.001) (0.081)
CrSVA:
CrSVA-S  0.494%%* —0.436%** —0.362%** —0.507%** —0.215*% (0.042)  —0.240* —0.481%**
(<0.001) (<0.001) (<0.001) (<0.001) (0.023) (<0.001)
CrSVA-H 0.514%%* —0.441%** —0.363%** —0.550%** —0.244*% (0.031)  —0.236* —0.499%**
(<0.001) (<0.001) (<0.001) (<0.001) (0.025) (<0.001)
CrSVA-K  0.331%* (0.001) —0.331%* (0.001) —0.290** (0.006) —0.299** (0.004) —0.248* (0.019)  —0.229* —0.382%**
(0.030) (<0.001)
CrSVA-A  0.416%** —0.372%%* —0.322%* (0.002) —0.411%%* —0.429%** —0.249* —0.447%%*
(<0.001) (<0.001) (<0.001) (<0.001) (0.018) (<0.001)

LL lumbar lordosis, PT pelvic tilt, PI pelvic incidence, PI-LL PI and LL mismatch, SVA sagittal vertical axis, CrSVA-S cranial sagittal vertical
axis-sacrum, -H hip, -K knee, -A ankle, ODI Oswestry Disability Index, SRS Scoliosis Research Society

* P < 0.05; ¥* P <0.01; #* P <0.001

Table 4 Univariate regression of radiographic parameters predicting preoperative ODI and SRS22r scores

Variable ODI SRS
Pain Self-image Function Satisfaction Mental health Total score
Age 0.140 (0.214) —0.009 (0.080)  —0.005 (0.227)  —0.017** —0.001 (0.928)  0.003 (0.501) —0.006 (0.114)
(0.002)
Sex 2.608 (0.619) —0.013 (0.957)  0.257 (0.214) 0.192 (0.473) —0.124 (0.636)  —0.063 0.044 (0.804)
(0.775)
LL —0.285%* 0.009* (0.033) 0.008* (0.017) 0.017#** 0.004 (0.416) 0.004 (0.325) 0.008** (0.005)
(0.001) (<0.001)
PT 0.405* (0.021) —0.014 (0.089)  —0.012 (0.097)  —0.025%* —0.004 (0.641)  —0.008 —0.013* (0.036)
(0.005) (0.278)
PI-LL —0.374%* 0.011* (0.029) 0.009* (0.015) 0.021%#** 0.007 (0.394) 0.005 (0.309) 0.013** (0.003)
(0.001) (<0.001)
C7 SVA 1.206%%* —0.046%++* —0.019 (0.060)  —0.063%*** —0.014 (0.082)  —0.009 —0.030%**
(<0.001) (<0.001) (<0.001) (0.142) (0.003)
CrSVA:
CrSVA-S  1.070%** —0.044%** —0.03 1% —0.061#** —0.027* (0.042) —0.028%* —0.035%#*
(<0.001) (<0.001) (<0.001) (<0.001) (0.042) (<0.001)
CrSVA-H 1.292%%* —0.052%*%* —0.036%** —0.066%*** —0.029* (0.041) —0.036* —0.0447#%%*
(<0.001) (<0.001) (<0.001) (<0.001) (0.022) (<0.001)
CrSVA-K  1.210%* —0.057%** —0.042%* —0.056%** —0.045* (0.019) —0.035* —0.0477#%%*
(0.001) (0.001) (0.006) (0.004) (0.030) (<0.001)
CrSVA-A  1.368%*** —0.057%** —0.042%* —0.069%** —0.046%** —0.023* —0.050%**
(<0.001) (<0.001) (0.002) (<0.001) (<0.001) (0.018) (<0.001)

LL lumbar lordosis, PT pelvic tilt, PI pelvic incidence, PI-LL PI and LL mismatch, SVA sagittal vertical axis, CrSVA-S cranial sagittal vertical
axis-sacrum, -H hip, -K knee, -A ankle, ODI Oswestry Disability Index, SRS Scoliosis Research Society

* P <0.05; ¥* P <0.01; #* P <0.001
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Table 5 Multivariate regression of radiographic parameters predicting preoperative ODI and SRS22r scores

ODI
Beta SE P-value | Adjusted R SSE
Intercept 33418 | 1.760 <.001 256 251.785
New Sagittal parameter
CrSVA-H 1292 230 <001
SRS 22 Pain subscore
Beta SE P-value | Adjusted R’ SSE
Intercept 32197 112 <.001 181 614
New Sagittal parameter
CrSVA-H 052" 010 <.001
SRS 22 self-image subscore
Beta SE P-value | Adjusted R SSE
Intercept 2580 076 <.001 122 470
New Sagittal parameter
CrSVA-H -036"" 010 <.001
SRS 22 Function subscore
Beta SE P-value | Adjusted R’ SSE
Intercept 3.597 113 <.001 294 629
New Sagittal parameter
CrSVA-H -061"" 010 <.001
SRS 22 Satisfaction subscore
Beta SE P-value | Adjusted R’ SSE
Intercept 3134 125 <.001 069 787
New Sagittal parameter
CrSVA-A 046" 017 <.001
SRS 22 mental health subscore
Beta SE P-value | Adjusted R’ SSE
Intercept 3814 107 <.001 051 563
New Sagittal parameter
CrSVA-A -.023" .009 018
SRS 22 total score
Beta SE P-value | Adjusted R’ SSE
Intercept 32907 077 <.001 241 293
New Sagittal parameter
CrSVA-H 044" .007 <.001
CrSVA indicates cranial sagittal vertical axis; -H, hip; -A, ankle.
*P<.05; **¥P<.01; ***¥P<.001.

CrSVA cranial sagittal vertical axis, -H hip, -A ankle
* P < 0.05; ¥* P <0.01; ** P < 0.001

One more very interesting finding was that only the
CrSVA-A (Global SVA) linking the head to the ankle joint
showed strong correlation with the SRS satisfaction sub-
score. We suggest that the CrSVA-A is needed as a
radiographic parameter to predict the widest range of
patient-reported outcomes.

There are weaknesses to our study. The first is the
homogeneity of the patient population with a single sur-
geon at one academic institution. The geographic or ethnic
applicability can be a concern. Further multicenter studies
are needed.

Multivariate analysis of the C7 SVA and CrSVA for ODI
and all SRS subscores demonstrated that the C7 SVA is no
longer the best radiographic parameter to predict clinical

outcomes in ASD. The CrSVA-H was the strongest radio-
graphic predictor for the ODI, SRS total score, and the pain,
self-image, and function subscores. Given this result, the
relationship between the head and the hip joints is important
for predicting clinical outcomes in ASD. We also realized
that using just one radiographic parameter might not be
enough to fully encompass clinical outcomes. Therefore, we
propose use of these objective TBSA indices as well as
grouping them with other established radiographic parame-
ters to best predict clinical outcomes in ASD patients.
Moreover, this result reinforces that ASD patients can do
well despite having a high C7 SVA, PT, and PI-LL mismatch
and somewhat low LL as long as their CrSVA-A (Global
SVA) or CrSVA-H are near 0 cm (Fig. 3).
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HRQOL

ODI 69
SRS pain |
SRS self-image 1:3
SRS function 1.8

SRS mental health | 2.4

SRS satisfaction 1.5

Total score 1.6

Radiographic measures

LL(°) -13
PT(°) 25
PI(°) 52
PI-LL(°) 39
C7SVA(cm) 14
HSVA-S(cm) 11
HSVA-H(cm) 5.3
HSVA-K(cm) 3.5
HSVA-A(cm) 12

Fig. 3 a 60-year-old female was seen with sagittal imbalance due to
degenerative lumbar kyphoscoliosis. Sagittal radiographic parameters
were low LL of —13°, high PT of 25°, PI-LL mismatch of 39°, C7
SVA of 14 cm, CrSVA-H of 5.3 cm, and CrSVA-A (Global SVA) of
12 cm. Health-related quality-of-life scores showed a high ODI and
low SRS subscores in all domains. b 66-year-old female was seen
with sagittal imbalance due to degenerative lumbar kyphoscoliosis.

Conclusion

The clinical correlation on outcome scores of CrSVA
measures is validated for preoperative ASD patients.
Global SVA has an especially strong correlation with
ODI and all the SRS subscores. Our study confirms that
CrSVA is a stronger predictor of clinical outcomes than
the C7 SVA and should be considered as a standard
measure for the analysis of adult spinal deformity
patients.
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(b)

HRQOL

ODI 26
SRS pain 34
SRS self-image 8:3
SRS function 3.4
SRS mental health | 4.4

SRS satisfaction 3.5
Total score 3.6

Radiographic measures

LEL(®) -22
RIS 29
PI(°) 535
PI-LL(°) 33
C7SVA(cm) 72
HSVA-S(cm) 75
HSVA-H(cm) 0.6
HSVA-K(cm) -1.2
HSVA-A(cm) 0.8

Sagittal radiographic parameters were low LL of —22°, high PT of
29°, PI-LL mismatch of 33°, C7 SVA of 7.2 cm, CrSVA-H of 0.6 cm,
and CrSVA-A (Global SVA) of 0.8 cm. Although she had regional
imbalance from C7 to her sacrum, her clinical scores and function
were better than the prior patient, because her overall global balance
was good
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