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Change of Deformity due to Position and Anesthesia in
Adolescent Idiopathic Scoliosis

Changju Hwang, M.D,, Sung Woo Lee, MD,, Young Joon Ahn, M.D* Jae Hyun Chung, MD,
Yung Tae Kim, MD, Dong Ho Lee, MD, and Choon Sung Lee, M.D,

Department of Orthopaedic Surgery, Asan Medical Center College of Medicine, University of Ulsan, Seoul, Korea,
Department of Orthopaedic Surgery, National Police Hospital*, Seoul, Korea

Purpose: To determine changes in the end vertebra and neutral vertebra as well as in the magnitudes
of coronal and rotational deformities according to position and anesthesia in patients with adolescent

idiopathic scoliosis.

Materials and Methods: Sixty-two structural curves in 31 patients were evaluated using standing, supine,
side bending, post-anesthesia, and postoperative anteroposterior plain radiographs. Cobb angles and
rotation angles by perdriolle torsionmeter were measured, and the end vertebra and neutral vertebra were

identified in each radiograph.

Results: Coronal cobb angles decreased significantly with correction rates of 25.0%, 31.7%, 59.5%, and
74.0%, and rotational deformities decreased with correction ratesof 6.1%, 24.5%, 6.2%, and 25.7% by
supine position, anesthesia, side bending and surgery, respectively.The end vertebrae changed in 18
patients (58.1%) in both supine and post-anesthesia radiographs, and the neutral vertebrae changed in
10 patients (32.3%) in supine radiographs and in 20 patients (64.5%) in post-anesthesia radiographs.
Conclusion: Coronal deformities are significantly corrected by supine position and anesthesia. Anesthesia
significantly corrects axial rotation, but more correction cannot be achieved by rod derotation. The end
vertebra and neutral vertebra have a tendency to vary by position and anesthesia, which gives rise to

confusion in the determination of fusion level.

Key Words: Scoliosis, Position, Anesthesia, End vertebra, Neutral vertebra
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Table 1. Variations in End and Neutral Vertebrae, EV or NV Different than in Standing Radiographs is Written in ltalics
Case A .9 14)

No ge Gender King” Lenke St-EV Sup-EV An-EV St-NV Sup-NV An-NV C-NV
1 16 M 1 3C T4-T12-L4  T4-T71-L4  T4-T12-L4  T5-T11-S1 T5-T11-S1 T5-770:S1 T5,770
2 14 F 2 1C  T6-T11-L4  T5-T10L4  To-T10L4  T5-T10-S1 T5-T10-S1 T5-777-S1 75,7712
3 19 F 1 1C  T4-T10-L3  T4-T10-L3  T4-T10-L3  T4-T9-L6 T4-T71¢HL65 T4-T9-L5 T4,770
4 13 F 5 1C  T2-T7-L2-L5 T2-T7-L7-L5 T2-T7-L7-L5 Ti-Tr7-L4  T1-Tr-L4  TA-T7-T17 78
5 19 F 1 5C T5-T11-L3  T6-T11-L3  T5-770-L.3  T6-T9-L6  T7-19-S7 T6-19-S7 76,770
6 21 F 2 1B T4-T11-L4  T4-T11-L4  T4-T70L4  T5-T11-S1 T6-T11-S7 T5-T11-S1 715,772
7 11 F 5 1A T1-T5-T10-L4 T1-T5-T10-L4 T1-T5-T10-L5 T5-T12-L6 T5-T12-L65 T5-777-L5 T5,777
8 14 F 1 5C T5-T10-L3  T&6-777L3  T5-T10-L3  T5-T10-L6 T5-T10-L5 T&5-T10-L5 76T10
9 30 F L 5C T5-T12-L6 T&6-T12-L5 T5-T12-L5  T5-T10-L6 T5-T10-L6 T5-T10-L6 777

10 13 F 2 1B T5-T12-L4 T5-T12-L4  T5-777-L4  T6-T12-S1 T6-T12-S1 T6-T12-S1 T6

11 27 F TL 5C T4-T9-L3  T4-T/0L3  T4-T9-L3 T4-T8-L5 T4-T¢L5 T3-7T9L5 79

12 20 F 1 1C  T5-T11-L3  T5-T11-L3  T6-T11-L3  T5-T10-S1 T5-T10-S1  74T10-S1 15,7771

13 22 F 5 2A  Ti-Te-12 Ti-T6-T12  T1-Te-T12  T6-L2 T6-L2 T6-L2 T6

14 12 F 2 1C  T6-T12-L14  76T12-L4  To-7T77L4  T6-T11-S1 T6-T11-S1 T6-77251 16,772

15 16 F 3 1A T5-T12-L4  To5-777-L4  T5-777-L8  T5-T12-S1 T5-T12-S1 T5-L7-S1 T5

16 12 F 3 1A Te-L1-L5 T6-L1-L5 T6-772L5  Te-L1-S1 Te-L1-S1  T6-772-S1 T6,L1

17 16 F TL 5C TI-To-L3  TI-7/0L3  T1-T9-L3 T1-T6-S1 T1-T6-S1 T1-T6-ST NA

18 13 F 5 1C  T1-To-T11-LAT1-To-T11-L4 T1-T5-T11-L4 T6-T12-S1 T6-T12-L5 Te-777-L5 T6,T12

19 13 M 2 1A T5-T11-L4  T5-7T70-L4  T5-T10-L65  T5-T11-S1 T5-T11-S1 T5-77281 T5T11

20 14 M L 5C T12-L5 T12-L5 T12-L5 T9-S1 T10-31 T10-31 NA

21 13 F 2 1C  T6-T11-L8  T5-T11-L3  T&6-T11-L3  T5-T10-L6 T5-T10-L6 T5-T10-L4 T4,7771

22 13 M 5 2A  T1-T7-L2 72772 Ti-Tr-L2 T7-L5 T7-L5 7615 T7

23 18 F 4 1A T5-L1 T5-L1 T5-712 T3-L5 T3-L4 T4-L1 L7

24 15 F TL 5C T3-T8-L2 T3-78¢l2  T3-79-L3 T3-T8-L6 T3-T8-S7 T7418-L4 T8

25 13 F 3 1A T6-T12-L4  T5-777-L6 T6-T711-L6  T5-T12-L3 T5-T12-L3 T5-L7L3 T5,L7

26 12 F 2 1B T5-T12-L4  T5-777-L5 T5-T12-L6  T5-T11-S1 76-T11-S1 T5-T11-S1 T5,T11

27 15 F 5 1A T1-T6-L83  T1-Te-L2  T1-T6-L2 T1-Te-L6 T1-Te-L6 CA~T6-L6 T6

28 13 F 3 1A T&-L1-L4 T5-L1-L6 T5-L1-L5 T6-L3 T6-L3 T6-L3 T6,L.2

29 26 F 2 1B T4-T11-L4  T4-T10L4  T4-T11-L65  T4-T1H T4-T11-S1 T4-T11-S1 T4,7712

30 10 F 2 1B T5-T11-L3  T5-770-L4 T5-T11-L4  T5-T11-L6 T6-T71281 T4T11-LS6 74,712

31 18 M 5 2A  T1-T7-L2-S1 Ti-T7-L2-S1 T1-T7-L2-S1 C7-T6-S1 77-77~S1  T6-St T6

St, Standing; Sup, Supine; An, Post-anesthesia; EV, End vertebra; NV, Neutral vertebra; C, C-arm image intensifier; M, Male; F, Female;

L, Lumbar; TL, Thoracolumbar; NA, Not available,

Table 2. Intraclass Correlation Coefficients of Each Group

A-St A-Sup A-B A-An

A-PO R-St

R-Sup R-B R-An R-PO

Interobserver 0.963 0978 0.950 0.969
Intraobserver 0.981 0.989 0974 0.984

0.898 0.924 0.944 0913 0919 0.815
0.946 0.960 0.971 0.955 0.958 0.884

A, Cobb angle; St, Standing; Sup, Supine; B, Side bending; An, Post-anesthesia; PO, Postoperative; R, Apical vertebral rotation.
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Table 3. Average Angles and Correction Rates of Each Group

A-St A-Sup A-B A-An A-PO R-St R-Sup R-B R-An R-PO
Angle 45 47 34,08 18.42 31.03 1182 18.68 1753 17 52 1410 13.89
Correction rate 25.0% 59 5% 31.7% 74.0% 6.1% 6.2% 24 5% 25.7%

A, Cobb angle; St, Standing; Sup, Supine; B, Side bending; An, Post-anesthesia; PO, Postoperative; R, Apical vertebral rotation.

Table 4. p-values between Each Group after ANOVA, Left-lower
Part of the Table Designates Statistical Significances between the
Cobb Angles of Each Group, and Right-upper Part Designates
those between Rotation Angles of Each Group

p-Value St Sup B An PO
St 0.960 0958 0050 0036
Sup <0.001 1,000 0242 0190
B <0,001 <0,001 0247 0193
An <0.001 055 <0001 1,000
PO <0001 <0.001 0.010 <0.001

St, Standing; Sup, Supine; B, Side bending; An, Post-anesthesia;
PO, Postoperative,
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Fig. 1. Preoperative whole spine anteroposterior standing (A), lumbar spine supine (B), post-anesthesia (C) radiographs and an image
taken by C-arm fluoroscopy during an L2 screw insertion (D) of a 18-year old female patient with adolescent idiopathic scoliosis (Case
23). In a standing radiograph, the end vertebrae of the curve were identified as T5 and L1, and the neutral vertebrae were T3 and
L5, The lower end vertebra, however, changed to T12 in a post-anesthesia radiograph, The neutral vertebrae were so variable that
the pedicle shadows of L4 were not symmetric in a standing radiograph, but became so in the supine one, Moreover, T4 and L1 were
neutral in post-anesthesia film, and the image on the C-arm clearly demonstrates that vertebral rotation is converted to the opposite
direction between L1 and L2, The angles of rotation at which symmetric pedicle images could be obtained by C-arm image intensifier
in L1 and L2 were counterclockwise 3 degrees and clockwise 5 degrees, respectively,
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