
277

Original article

King ii aDolescent iDiopathic
 scoliosis (lenKe b anD c):

 preDiction oF coronal Decompensation

osMar avanZi, ElCio landiM, roBErt MEvEs, Maria FErnanda silBEr CaFFaro, riCardo uMEta, JosE thiaGo PortElla KruPPa

All the authors declare that there is no potential conflict of interest referring to this article.

artigo 190

Acta Ortop Bras. 2010;18(5):277-83Acta Ortop Bras. 2010;18(5):271-6

Citation: Avanzi O, Landim E, Meves R, Caffaro MFS, Umeta R, Kruppa JTP. King II Adolescent idiopathic scoliosis (Lenke B and C): Prediction of coronal 
decompensation. Acta Ortop Bras. [online]. 2010;18(5):277-83. Available from URL:http://www.scielo.br/aob.

INTRODUCTION

Right thoracic adolescent idiopathic scoliosis (AIS) with flexible 
lumbar curve is the deformity that has generated the most contro-
versy in literature. This controversy concerns when the selective 
arthrodesis of the thoracic curve should be performed. Theoreti-
cally, after this procedure, the compensatory lumbar curve will 
accommodate itself spontaneously in relation to the position of the 
corrected thoracic curve. Although selective arthrodesis has the 
advantage of preserving the lumbar segments, in some cases it 
results in coronal decompensation of the trunk after surgery.1-4 The 
most common causes of this complication have been attributed 
to the wrong identification of the type of curve (true double curve) 
and to the hypercorrection of the main thoracic curve, supplanting 
the compensatory capacity of the lumbar curve.1-5

In 1983, King et al.6 described a classification to help identify the 
types of curves that could be treated with selective arthrodesis. 
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ABSTRACT

Objective: To identify the predictive radiographic signs of trunk 
decompensation in King II AIS patients (Lenke B and C) who 
underwent selective thoracic arthrodesis with third generation 
material.  Methods. A retrospective analysis was carried out of 
the preoperative radiographies, and those from the most recent 
follow-up, of twenty-two patients. The sample was divided in two 
groups: patients compensated after treatment  (n=18) and pa-
tients who  presented coronal decompensation (n=4). The two 
groups were compared to analyze possible postoperative predic-
tive radiographic criteria of trunk decompensation. Results: The 
patients who developed coronal trunk decompensation showed 

a greater angular value, greater apical vertebral translation (AVT) 
and rotation (AVR) of the lumbar curve, and greater L4 obliquity 
in relation to the pelvis. Furthermore, the relationship between the 
thoracic curve AVT and AVR, for the angular value criteria, was 
smaller than for the patients with good evolution. Conclusions: 
Compensatory lumbar curves with similar angular value to the 
main thoracic curve, with greater translation and rotation of the 
apical vertebra and greater L4 slope, have a high probability of 
trunk decompensation after this surgical treatment. The small 
number of decompensated patients did not enable any predictive 
values of these variables to be defined.

Keywords: Scoliosis. Scoliosis/radiography. Adolescent.

They recommended that King II curves (main thoracic curve-
compensatory lumbar curve) be treated with arthrodesis only of 
the thoracic curve, while King I curves (true double curve), both 
the right thoracic curve, and the left lumbar curve, would undergo 
arthrodesis. The criteria to consider King type II scoliosis are: 
right thoracic curve larger and less flexible than the left lumbar 
curve. This classification was based on the surgical treatment of 
scoliosis with second generation instruments.6

Due to the increase of the incidence of postoperative coronal trunk 
decompensation, with the use of third generation instruments, Lenke 
et al.7 published instructions for the performance of selective arthro-
desis in King type II scoliosis. It was proposed that, only when the 
main thoracic curve were at least 20% larger than the lumbar curve, 
had at least 20% more of apical vertebral translation (AVT) and at 
least the same apical vertebral rotation (AVR), selective thoracic 
arthrodesis would be possible with this type of instrument.1,4,7-9
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Richards et al.10 verified that the spontaneous correction capac-
ity of the compensatory lumbar curve after selective thoracic 
arthrodesis was due to the proximal region of the former, and 
that the pelvic tilt in relation to the fourth lumbar vertebra (“L4 
tilt”) would be a radiographic criterion for prediction of left trunk 
decompensation in patients with King II AIS, treated with selec-
tive arthrodesis.10-13

In 2001, Lenke et al.14 described a new classification for AIS that 
specifically quantifies the structural aspects of each curve (proxi-
mal thoracic, main thoracic and thoracolumbar/lumbar) of scolio-
sis. They established structural criteria to consider a structured 
main or unstructured compensatory curve. In this system scoliosis 
is classified according to: 1) type of curve; 2) translation of the 
lumbar apical vertebra; and 3) saggital alignment. Only the curves 
considered structured should be included in arthrodesis.1-3,9,14

Nevertheless the controversy regarding whether to perform se-
lective thoracic arthrodesis on King II curves or not remains. 
Therefore, the aims of this study are to: 1) Identify the predictive 
radiographic signs of trunk decompensation in patients with AIS 
treated surgically and 2) study the behavior of the compensatory 
lumbar curve when selective thoracic arthrodesis is performed.

MATERIAL AND METHODS

The radiographies of patients with King type II AIS that under-
went selective thoracic arthrodesis with third-generation metallic 
implant in the period from 1993 to 2007 in a single service were 
evaluated retrospectively.
Patients between 11 and 19 years of age at the time of surgery, 
treated with selective arthrodesis by a single posterior route, with 
association of autologous graft, were included in this series. The 
lower limit of the arthrodesis did not exceed the first lumbar ver-
tebra (L1). The minimum follow-up period was 12 months, with 
mean period of 65 months.
Panoramic orthostatic preoperative radiographies with anterior 
posterior (AP) and lateral (L) views as well as AP views with 
lateral inclinations in a supine position, were evaluated in the 
study. To identify scoliosis and King type II the right thoracic 
curve should be equal to or larger and less flexible than the 
left lumbar curve. Both curves should cross the central sacral 
line.5,6 The patients selected were also classified according to 
the criteria of Lenke et al.14

Radiographies were evaluated in AP and P views in the initial 
postoperative period (up to one week after surgery) and in the 
most recent follow-up. The proximal and distal levels of arthrod-
esis were identified.
A total 22 patients fulfilled these criteria, of which two were male 
and 20 female. The mean age was 14.63 ± 2.47 years.

Measuring of the curves

We took the measurements of the right thoracic and left lumbar 
curves, using the Cobb method15 in the orthostatic AP and L pre-
operative radiographies, lateral inclinations, initial postoperative 
AP and L and most recent follow-up radiographies. Using these 
we determined the percentage of curve flexibility, percentage of 
postoperative correction and of loss of correction in the most 
recent outpatient follow-up.
We also evaluated, according to the criteria of Lenke et al.,14 the 
measurements of thoracic and lumbar apical vertebral translation 
(AVT) in millimeters (mm), from the vertical line of C7 and the 

central sacral line, respectively; the thoracic and lumbar apical 
vertebral rotation (AVR) using the Nash and Moe method16, both 
pre- and postoperatively. Through these measurements we cal-
culated the thoracic curve over lumbar curve ratio in the criteria 
of magnitude (Cobb T/L), T/L AVT and T/L AVR. Moreover, we 
evaluated the L4 vertebra tilt in relation to pelvis, measured in 
degrees, in the AP and right lateral tilt radiographies, thus deter-
mining its flexibility.10

Coronal and saggital trunk compensation

According to the Scoliosis Research Society (SRS), coronal trunk 
compensation is defined as the alignment of the central line of 
C7 with the central sacral line.17 Decompensation is determined 
when the distance between these two lines is above 20mm. The 
same institution also defines as trunk decompensation the situa-
tion where the thorax is not centered over the sacrum, and can be 
measured by the lateral trunk shift method.17 Both measurements 
were analyzed in the patients included in this series.
The patients were then divided into two groups: A) compensated; 
B) decompensated. Coronal decompensation was defined as 
deviation above 20mm between the central cervical line and the 
central sacral line. The analysis was conducted to determine 
which criteria measured had statistical difference between the 
two groups.
The statistical analysis was carried out with the application of 
the Mann-Whitney test, with the intention of verifying a possible 
difference between the two groups considered, for the variables 
of interest. Version 13.0 of the SPSS (Statistical Package for So-
cial Sciences) program was used for the obtainment of results, 
utilizing a level of significance of 5% (0.050), for application of 
the statistical tests.

RESULTS

Twenty-two patients with AIS, all with type II of the classifica-
tion of King et al.,6 were included in the study. They were also 
classified according to the system of Lenke et al.,9 as follows: 
eight 1BN, one 1B+, 12 1CN and one 2CN. All the patients 
underwent selective thoracic arthrodesis by a single posterior 
route, using third generation instruments: Coutrel-Dubousset 
instruments were used in 11 cases and hybrid assembly (distal 
pedicle screws and proximal hooks) in 11 cases. The distal level 
of arthrodesis was in eight cases at T12 and in 14 cases at L1. 
The results are listed in Tables 1 to 4.

Preoperative analysis

The main thoracic curve measured on average 56.61° ± 7.59°, 
decreasing to 32.57° ± 7.06° in the radiography with right lateral 
tilt, showing flexibility of 42% ± 10%. The thoracic AVT was 47.79 
± 13.36mm on average.
The compensatory lumbar curve was 40.4° ± 8.51° on average, 
decreasing to 8.54° ± 7.19° in the left lateral tilt, with flexibility of 
81% ± 17%. The lumbar AVT was 22.18 ± 8.70mm.
Comparing the two curves the thoracic/lumbar ratio was 1.45 ± 
0.31 for the magnitude (Cobb) of the curves, 2.33 ± 0.89 for the 
AVT and 1.63 ± 0.49 for the AVR on average.
The L4 obliquity in relation to the pelvis was 11.50° ± 6.43°, 
reaching -0.22° ± 3.63° in the left lateral tilt, with mean flexibility 
of 114% ± 36%. The coronal balance was 5.86 mm (±11,80) 
to the left on average.
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In the saggital plane the kyphosis of T5-T12 was 25.04° ± 11.64° 
on average, with thoracolumbar junctional kyphosis of -0.86° ± 
6.06°.

Analysis in the immediate postoperative period

In the immediate postoperative period mean correction of the 
thoracic curve was obtained for 25.04° ± 7.37°, obtaining a per-
centage of correction of 56% ± 11%. With the lumbar curve, 
a mean improvement was obtained for 20.77° ± 7.17°, with a 
correction percentage of 49% ± 13%.
The coronal balance obtained was 12.95mm (±14.65) to the left 
on average. In the saggital plane T5-T12 kyphosis of 21.77° ± 
7.05°was obtained. The L4 obliquity obtained in the immediate 
postoperative period was 10.18° ± 6.46°, with a correction per-
centage of only 14% ± 22%, in spite of the considerable flexibility 
encountered in the preoperative period (114%).

Analysis in the most recent outpatient follow-up

In the most recent outpatient follow-up the thoracic curve was 
gauged at 28.45° ± 7.82°, showing a mean percentage of loss of 
correction of 15% ± 13%. The lumbar curve was measured on an 
average at 21.27° ± 11.08°, with loss of correction at -1% ± 23%.

The final coronal balance was 10.04mm (±13.34) to the left on 
average. In the saggital plane, the T5-T12 kyphosis was 22.86° ± 
5.33°. The final L4 obliquity was 10.45° ± 6.94° on average.

Comparison of the compensated and decompensated 
groups

In the initial and late postoperative period we divided the patients 
into two groups: compensated in the coronal plane and decom-
pensated to the left. We compared these two groups in relation 
to the preoperative radiographic criteria assessed.
In the initial postoperative period we obtained 16 patient compen-
sated in the coronal plane and 6 decompensated to the left. Com-
paring these two groups we observed that in the decompensated 
group the patients presented greater angular value of the lumbar 
curve (49.8° ± 3.5° X 37.2° ± 7.6, p=0.002) than the compensa-
ted patients, a higher AVT of the lumbar curve (33.6mm ± 5.3 X 
17.8mm ± 4.9, p=0.001) and a higher lumbar AVR (2 X 1.1 ± 0.3, 
p<0.001). We also noticed a statistical difference in the thoracic 
(T)/lumbar(L) ratio for curve magnitude (decompensated 1.19 ± 0.1 
X compensated 1.5 ± 0.3, p=0.002), AVT (1.19 ± 0.3 X 2.76 ± 0.6 
p<0.001). Finally, we noticed a statistical difference in the L4 slope 
between the two groups (19.5 ± 5.7 X 8.5 ± 3.4, p=0.001).

Table 1 – Individual preoperative data of the patients.

Case no T Cobb T Tilt T AVT T AVR T Flex. L Cobb L Tilt L AVT L AVR L Flex. 
Kyphosis 

T5-T12

Kyphosis 
T10-L2 
Junc.

Coronal 
Balance 

(mm)

T shift 
(mm)

T/L 
Cobb

T/L AVT
T/L 

AVR
L4 Tilt

L4Tilt 
Slope

L4 Tilt 
Flex.

1 78 40 70 2 49% 50 12 23 2 76% 40 2 -12 20 1.56 3.04 1 10 -5 150%

2 59 30 59 2 49% 42 8 18 1 81% 22 0 -15 -36 1.40 3.28 2 10 0 100%

3 51 26 56 2 49% 20 -5 16 1 125% 15 -2 -30 -7 2.55 3.50 2 3 0 100%

4 60 30 34 2 50% 44 3 38 2 93% 20 1 -16 -3 1.36 0.89 1 20 5 75%

5 52 28 37 2 46% 49 10 37 2 80% 18 -1 4 4 1.06 1.00 1 18 0 100%

6 61 50 52 2 18% 35 12 19 1 66% 22 -2 -9 12 1.74 2.74 2 7 0 100%

7 48 26 33 2 46% 30 7 12 1 77% 15 -5 -5 -3 1.60 2.75 2 3 -3 200%

8 55 27 50 2 51% 32 4 14 1 88% 22 -3 -3 14 1.72 3.57 2 5 -3 160%

9 49 26 48 2 47% 30 0 16 1 100% 16 -4 12 28 1.63 3.00 2 6 -3 150%

10 52 30 50 2 42% 30 3 14 1 90% 54 5 -18 -6 1.73 3.57 2 6 -2 133%

11 50 30 34 2 40% 41 11 14 1 73% 24 6 5 9 1.22 2.43 2 11 2 82%

12 56 40 49 2 29% 45 17 17 1 62% 45 10 -14 4 1.24 2.88 2 8 -5 163%

13 66 30 55 2 55% 44 0 20 1 100% 23 -2 -5 -2 1.50 2.75 2 11 -4 136%

14 60 42 45 2 30% 50 16 24 2 68% 20 -8 0 20 1.20 1.88 1 14 2 86%

15 49 26 35 2 47% 39 11 13 1 72% 22 3 6 10 1.26 2.69 2 9 -5 156%

16 53 40 47 2 25% 36 9 18 1 75% 19 0 -4 14 1.47 2.61 2 9 3 67%

17 65 40 42 2 38% 53 14 35 2 74% 32 3 -3 0 1.23 1.20 1 15 -1 107%

18 58 26 40 2 55% 44 0 26 1 100% 18 -7 -5 6 1.32 1.54 2 15 3 80%

19 47 26 30 2 45% 35 0 16 1 100% 24 -2 4 15 1.34 1.88 2 9 -1 111%

20 55 32 33 2 42% 49 15 31 2 69% 15 5 -15 -11 1.12 1.06 1 30 10 67%

21 65 39 60 2 40% 43 19 30 2 56% 15 0 -25 -5 1.51 2.00 1 14 0 100%

22 63 43 40 2 32% 54 22 37 2 59% 50 20 19 21 1.17 1.08 1 20 2 90%

Mean 56.62 32.57 45.41 2.00 42% 40.05 8.55 22.18 1.36 81% 25.05 0.86 -5.86 4.73 1.45 2.33 1.64 11.50 -0.23 114%

Standard 
Dev.

7.60 7.07 10.62 0.00 10% 8.51 7.20 8.70 0.49 17% 11.64 6.07 11.81 13.96 0.32 0.89 0.49 6.43 3.64 36%

Source: SAME-SC
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Table 2 – Individual data of the patients in the In. PO period

Case no T Cobb
% T 
cor.

L Cobb
% L 
cor.

Coronal  
Balance 

(mm)

T shift 
(mm)

Kyphosis 
T5-T12

L4 
Tilt

% TL4 
Corr.

T AVT
L 

AVR

1 34 56% 20 60% 8 15 22 8 20% 40 20

2 24 59% 24 43% -15 -22 18 9 10% 30 25

3 23 55% 14 30% -13 -19 20 3 0% 18 12

4 40 33% 35 20% -45 -37 25 18 10% 32 35

5 35 33% 33 33% -30 -25 26 20 -11% 36 48

6 24 61% 15 57% 2 -3 13 4 43% 20 14

7 20 58% 13 57% -3 -16 24 2 33% 15 6

8 18 67% 14 56% -8 -16 20 6 -20% 13 16

9 12 76% 16 47% -1 -12 18 5 17% 5 5

10 30 42% 10 67% 1 -3 20 1 83% 26 8

11 20 60% 18 56% -10 -12 20 8 27% 20 18

12 26 54% 22 51% 14 10 10 6 25% 14 14

13 34 48% 20 55% -15 -14 20 8 27% 40 18

14 22 63% 20 60% -24 -25 20 12 14% 23 23

15 18 63% 22 44% -3 -7 24 8 11% 15 20

16 26 51% 23 36% -18 -16 13 10 -11% 14 25

17 35 46% 20 62% -22 -20 30 16 -7% 15 30

18 16 72% 14 68% -15 -18 23 14 7% 22 18

19 16 66% 15 57% -4 -8 20 8 11% 25 13

20 22 60% 30 39% -40 -39 24 25 17% 17 41

21 30 54% 24 44% -19 -18 23 12 14% 20 18

22 26 59% 35 35% -25 -26 46 21 -5% 25 28

Mean 25.05 56% 20.77 49% -12.95 -15.05 21.77 10.18 14% 22.05 20.68

Standard 
Dev.

7.38 11% 7.18 13% 14.66 12.79 7.05 6.46 22% 9.11 10.79

Source: SAME-SC

Table 3 – Individual data of the patients in the most recent outpatient 
follow-up

Case no T Cobb 
% loss 
T cor.

L Cobb 
% loss 
L corr. 

Coronal 
balance 

(mm)
T shift

Kyphosis 
T5-T12

L4 Tilt T AVT L AVT

1 40 18% 23 15% -4 10 22 8 48 22

2 28 17% 23 -4% -16 -18 24 10 32 24

3 24 4% 15 7% -16 -18 22 3 36 6

4 40 0% 37 6% -30 -30 22 18 38 33

5 45 29% 45 36% -26 -22 28 20 38 50

6 26 8% 16 7% 4 -3 20 5 17 12

7 20 0% 9 -31% 1 -8 22 2 17 5

8 25 39% 11 -21% -2 -13 21 6 16 13

9 16 33% 10 -38% 1 -5 20 4 17 3

10 32 7% 9 -10% 3 -1 21 1 27 7

11 30 50% 23 28% -10 -13 22 12 26 24

12 28 8% 20 -9% 14 10 10 6 15 10

13 38 12% 16 -20% -10 -8 20 8 45 14

14 24 9% 18 -10% -18 -19 20 11 25 21

15 24 33% 20 -9% 8 3 22 8 22 15

16 30 15% 20 -13% -6 -4 20 9 23 15

17 37 6% 20 0% -17 -18 30 15 17 25

18 18 13% 20 43% -12 -15 24 14 22 18

19 18 13% 12 -20% 0 2 24 8 21 12

20 23 5% 26 -13% -35 -34 25 20 18 40

21 32 7% 22 -8% -18 -19 24 12 20 18

22 28 8% 53 51% -32 -34 40 30 26 40

Mean 28.45 15% 21.27 -1% -10.05 -11.68 22.86 10.45 25.73 19.41

Standard 
Dev.

7.83 13% 11.09 23% 13.35 12.62 5.34 6.95 9.71 12.29

Source: SAME-SC
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In the late postoperative period (most recent outpatient follow-up) 
we verified that the patients that remained decompensated to 
the left were only four, while the group of compensated patients 
came to 18. Comparing these two groups we obtained similar 
results: lumbar Cobb of 49° ± 4° X 38.8° ± 8.5, p=0.03; lumbar 
AVT of 35.7mm ± 3.2mm X 19.1 ± 6.2, p=0.003; lumbar AVR 
of 2 X 1.2 ± 0.4, p=0.004; T/L Cobb of 1.18 ± 0.1 X 1.5 ± 0.3, 
p=0.014; T/L AVT of 1.01 ± 0.08 X 2.63 ± 0.7, p=0.002; T/L 
AVR of 1 X 1.78 ± 0.43, p=0.004 and finally, L4 obliquity of 22 
± 5.42 X 9.17 ± 3.8, p=0.002.
Only one patient that evolved with coronal decompensation to the 
left required further surgical intervention for extension of arthrode-
sis, a case elucidated in Figure 1.

DISCUSSION

The objectives of surgical treatment for idiopathic scoliosis are 
to correct the deformity while maintaining a good coronal and 
saggital balance, at the same time leaving as many segments as 
possible free, to avoid complications with the early degeneration 
of non-arthrodesed segments.1-3,7,9 The application of the concept 
of selective thoracic arthrodesis allows the control and the partial 
correction of the main thoracic curve, maintaining the mobility of 
the lumbar segments. However, in some cases the lumbar curve 
not included in the arthrodesis is not able to accommodate itself 
to the correction of the thoracic curve, leading to decompensation 
of the trunk in the coronal plane. This decompensation occurs 
more frequently in patients with King type II AIS.1-3,7,9 The most 
common causes of this complication have been attributed to the 
wrong identification of the type of curve (true double curve) and 
to the hypercorrection of the main thoracic curve, supplanting 
the compensatory capacity of the lumbar curve.1-5 In spite of this, 
the correction percentage was not a factor associated with trunk 
decompensation in our series of cases.
In 1983, King et al.6 described a classification to help identify the 
types of curves that could be treated with selective arthrodesis. 
They recommended that King II curves (main thoracic-compensa-
tor lumbar curve) be treated with arthrodesis of the thoracic curve 
only. This classification was based on the surgical treatment of 
scoliosis with second generation instruments.6

With the advent of third generation instruments, which favored a 
greater correction of the deformity, a series of cases of King II AIS 
that underwent selective thoracic arthrodesis presented coronal 
decompensation to the left. It was perceived that the criteria of 
King were not sufficient to determine when selective arthrodesis 
could be performed.1-3,7, 9,11,14,19

Lenke et al.7 published instructions for the performance of se-
lective arthrodesis in King type II scoliosis. They verified in their 
series of cases treated with third-generation instruments that the 
ratio between thoracic and lumbar curve in the aspects of mag-
nitude (Cobb) of the curves, AVT and AVR was a good predic-
tive criterion for performing selective arthrodesis. The stipulated 
values were 1.2 for thoracic/lumbar Cobb and thoracic/lumbar 
AVT and 1 for thoracic/lumbar AVR. When at least two of these 
ratios between the thoracic and lumbar curve were higher than 
these values the selective arthrodesis would be viable. The ex-
ception to this rule was determined when the lumbar curve had 
an angular value above 60°, AVT above 40mm and accentuated 
rotation (above 2.5 by Nash-Moe).
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Frez et al4, Lenke et al9, Newton et al.8 and Chang et al.1 used 
these criteria and obtained good results in their series of cases 
of AIS treated with selective arthrodesis.
In our casuistry we observed statistical difference when we com-
pared these ratios between the thoracic curve and the lumbar 
curve in the two groups studied (decompensated X compensat-
ed). The four patients that remained decompensated at the end of 
the outpatient follow-up obtained on average the ratios T/L Cobb 

of 1.18 ± 0.1 (p=0.014), T/L AVT of 1.01 ± 0.08 (p=0.002) and 
T/L AVR of 1 (p=0.004). However, our number of cases does not 
create conditions for us to determine a cut-off value to establish 
when the lumbar curve should be included in arthrodesis.
Richards et al.10 published their series of 24 patients with King II 
AIS, all with a lumbar curve above 40°, treated with selective tho-
racic arthrodesis. They verified that the capacity for spontaneous 
correction of the compensatory lumbar curve after this procedure 

Table 4 – Comparison  between compensated X decompensated in the left initial PO period and late PO period.

Variable comp_qual2 N Mean
Standard 
deviation

Significance (p) Variable comp_qual3 N Mean Standard deviation Significance (p)

 Cobb thoracic 
curve

compensated 16 56.06 8.3
0.196

Cobb thoracic 
curve

compensated 18 56.78 8.11
0.639

to the left 6 59.17 4.88 to the left 4 57.5 4.93

Tilt thoracic curve
compensated 16 32 7.4

0.091 Tilt thoracic curve
compensated 18 33 7.55

0.488
to the left 6 35.83 6.59 to the left 4 33.25 6.7

avT thoracic curve
compensated 16 48 11.15

0.06 avT thoracic curve
compensated 18 47.5 10.59

0.045
to the left 6 38.5 4.68 to the left 4 36 3.16

avR thoracic curve
compensated 16 2 0

> 0.999 avR thoracic curve
compensated 18 2 0

> 0.999
to the left 6 2 0 to the left 4 2 0

Flexibility thoracic 
curve

compensated 16 42.83 10.59
0.338

Flexibility thoracic 
curve

compensated 18 41.88 10.43
> 0.999

to the left 6 39.7 7.89 to the left 4 42.43 7.87

Cobb lumbar curve
compensated 16 37.25 7.66

0.002 Cobb lumbar curve
compensated 18 38.83 8.56

0.033
to the left 6 49.83 3.54 to the left 4 49 4.08

Tilt lumbar curve
compensated 16 6.75 6.81

0.059 Tilt lumbar curve
compensated 18 7.67 6.94

0.286
to the left 6 13.33 6.38 to the left 4 12.5 8.02

avT lumbar curve
Compensated 16 17.88 4.9

0.001 avT lumbar curve
compensated 18 19.17 6.23

0.003
to the left 6 33.67 5.35 to the left 4 35.75 3.2

avR lumbar curve
Compensated 16 1.13 0.34

< 0.001 avR lumbar curve
compensated 18 1.22 0.43

0.004
to the left 6 2 0 to the left 4 2 0

Flexibility lumbar 
curve

compensated 16 83.74 17.94
0.209

Flexibility lumbar 
curve

compensated 18 82.3 17.39
0.495

to the left 6 73.83 11.61 to the left 4 75.36 14.5

Kyphosis T5 T12
compensated 16 24.75 11.47

0.882 Kyphosis T5 T12
compensated 18 24.89 10.98

0.578
to the left 6 25.83 13.18 to the left 4 25.75 16.3

Junctional kyphosis 
(T10-L2)

compensated 16 -0.06 4.39
0.336

Junctional kyphosis 
(T10-L2)

compensated 18 -0.33 4.6
0.114

to the left 6 3.33 9.31 to the left 4 6.25 9.5

Trunk 
compensation (mm)

compensated 16 -7.38 11.39
0.438

Trunk 
compensation 

(mm)

compensated 18 -6.72 10.88
0.798

to the left 6 -1.83 13.01 to the left 4 -2 16.75

Trunk shift
compensated 16 4.56 14.75

0.971 Trunk shift
compensated 18 5.17 14.38

0.609
to the left 6 5.17 12.86 to the left 4 2.75 13.62

T/L Cobb
compensated 16 1.55 0.32

0.002 T/L Cobb
compensated 18 1.51 0.32

0.014
to the left 6 1.19 0.1 to the left 4 1.18 0.13

T/L avT
compensated 16 2.76 0.59

0.001 T/L avT
compensated 18 2.63 0.69

0.002
to the left 6 1.19 0.35 to the left 4 1.01 0.08

T/L avR
compensated 16 1.88 0.34

< 0.001 T/L avR
compensated 18 1.78 0.43

0.004
to the left 6 1 0 to the left 4 1 0

L4 Tilt
compensated 16 8.5 3.44

0.001 L4 Tilt
compensated 18 9.17 3.78

0.002
to the left 6 19.5 5.72 to the left 4 22 5.42

L4 Tilt slope
compensated 16 -1.44 2.73

0.023 L4 Tilt slope
compensated 18 -1.22 2.69

0.02
to the left 6 3 4 to the left 4 4.25 4.35

L4 Tilt Flexibility
compensated 16 124.21 37.07

0.034 L4 Tilt Flexibility
compensated 18 121.1 36.16

0.036
to the left 6 87.34 14.99 to the left 4 82.92 14.93

Source: SAME-SC
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Figure 1 – Female 13-year old patient: 1A/1B: initial X-rays; 1C: postoperative X-rays; 1D: X-ray after 1 year. 1E/1F: X-ray at the end of the follow-up period.
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was due to the proximal region of the former, and that the L4 tilt in 
relation to the pelvis would be a predictive radiographic criterion 
of trunk decompensation to the left in the patients with King II 
AIS, treated with selective arthrodesis. Scwender et al.,11 Lodewijk 
et al.,12 and Jansen et al.13 obtained the same findings in their 
respective series of cases.
We observed in our cases that the L4 tilt in relation to the pelvis, 
despite appearing extremely flexible in the majority of patients 
(114% ± 36%), obtained a correction in the postoperative period 
of only 14% ± 22%, showing the limited capacity of the distal re-
gion of the lumbar curve to correct spontaneously. The L4 tilt value 
also showed statistical difference in relation to the two groups 
studied. The patients that evolved with decompensation to the 
left had an accentuated L4 obliquity of 22° ± 5.42° (p=0.002), 
showing that this radiographic criterion has a predictive ability to 
determine when thoracic selective arthrodesis may lead to coronal 
decompensation.
In 2001, Lenke et al.14 described a new classification for AIS 
that specifically quantifies the structural aspects of each curve 
(proximal thoracic, main thoracic and thoracolumbar/lumbar) of 
scoliosis. They established structural criteria to consider a struc-

tured main curve or unstructured compensatory curve. According 
to this system, scoliosis is classified with a basis on: 1) type of 
curve; 2) translation of the lumbar apical vertebra; and 3) saggital 
alignment. Only curves considered structured should be included 
in arthrodesis.1,2,3,9,14

In our casuistry all the lumbar curves were flexible according to 
the criteria of Lenke: in the radiographies with lateral tilt they all 
corrected the value of Cobb to less than 25° and none had tho-
racolumbar junctional kyphosis (T10-L2) of 20° of more. We did 
not observe any radiographic criterion in the saggital plane that 
was statistically correlated to the coronal trunk decompensation 
after performing the selective thoracic arthrodesis.
Dobbs et al.3 and Edwards et al.,2 both in 2004, observed in their 
case series that the presence of a preoperative trunk decompen-
sated to the left is statistically related to the maintenance of the 
trunk decompensated to the left after surgery, and is therefore 
an important predictive criterion for performing selective thoracic 
arthrodesis or not.
We did not manage to make the same discovery based on our se-
ries of cases, whereas there was no statistical difference between 
the preoperative coronal balance of the two groups studied.
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CONCLUSION

We can conclude that treatment of King type II adolescent idio-
pathic scoliosis with selective thoracic arthrodesis favors a good 
coronal balance providing trunk decompensation predictive crite-
ria are observed. Compensatory lumbar curves with angular value 
similar to the main thoracic curve, with elevated apical vertebra 
translation and rotation, and considerable L4 tilt, present a high 

probability of trunk decompensation after surgical treatment.
It would be necessary to have a greater number of cases in order 
to determine the cut-off value in the criteria studied, whereupon 
selective arthrodesis could not be performed.
We also observed that the spontaneous correction of the lumbar 
curve after selective thoracic arthrodesis is mainly due to its pro-
ximal part, as the L4 tilt changes little after this arthrodesis.


