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Comparison of Proximal Fusion to T1 or T2 in Double
Thoracic Adolescent Idiopathic Scoliosis
Jin-Hyok Kim, M.D., Se-Il Suk, M.D., and Sung-Soo Kim, M.D.
Seoul Spine Institute, College of Medicine, Inje University, Sanggye Paik Hospital, Seoul, Korea

Purpose: To assess the results of double thoracic fusion using pedicle screw instrumentation fused
proximally to T1 or T2 in patients with double thoracic adolescent idiopathic scoliosis (AlS).
Materials and Methods: Forty patients with double thoracic AIS were analyzed retrospectively after
a minimum follow-up of 2 years. The patients were divided into two groups according to the proximal
fusion level: the T1 group (n=26) was fused to T1 and the T2 group (n=14) was fused to T2.

Results:

There were no significant differences in the preoperative curve characteristics between

the two groups. In the T1 group, the preoperative upper curve magnitude of 38£7° and apical vertebral

translation (AVT) of 8t6 mm were corrected to 17t7°

(54% correction) and 4t3 mm (3 mm cor-

rection) at the final follow-up, respectively. In the T2 group, the preoperative upper curve magnitude
of 37%5° and the AVT of 74 mm were corrected to 22+6° (42% correction) and 6t3 mm (1 mm
correction) at the final follow-up, respectively. There was no difference in the correction of lower
thoracic curve, sagittal alignment and balance between the two groups. There was a significantly

better correction in the upper thoracic curve and T1 tilting in the T1 group than the

Conclusion:

the T2 group.

In double thoracic AIS, fusions to T1 and T2 produce satisfactory results. However,

fusion to T1 is recommended for a better correction of the upper curve and T1 filting.

Key Words: Idiopathic scoliosis, Double thoracic curve, Pedicle screw, Proximal fusion level
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Fig. 1. (A) A 13-year-old girl with a double thoracic curve, She had an upper thoracic curve of 45° lower thoracic curve of 55° and
lumbar curve of 30°, T1 tilting of 15° and a shoulder height difference of 10 mm with the right shoulder elevated. (B) She was treated
with double thoracic fusion using pedicle screw instrumentation from T1 to L1, Seven years and 6 months after surgery, the upper
thoracic curve was corrected to 10°, the lower thoracic curve was corrected to 14° and lumbar curve was corrected to 12°, The T1

titing was improved to 3° and the shoulders were level,

Fig. 2. (A) A 15-year-8-month-old girl with a double thoracic curve, She had an upper thoracic curve of 38°, a lower thoracic curve
of 52° and a lumbar curve of 34°, T1 tilting was 10° and the shoulder height difference was 21 mm with the right shoulder elevated,
(B) She was treated with the double thoracic fusion using pedicle screw instrumentation from T2 to L1, Two years and 6 months after
surgery, the upper thoracic curve was corrected to 25° the lower thoracic curve to 15° and the lumbar curve to 5°, The T1 tilt was

aggravated to 16° and the shoulders were level,

(B T4%1A)9}F 8. 4+5.6 mm, HE ZA A 7.9+
6.5° (B 73%14)2} 9.3+6.9 mmz =AUt T2
79 95 ko] F7]9F YA 24 Hoje & A 31.4+

8.6°¢%t 9.2£6.9 mm, & ¥ 17€¢) 8.3+£5.8" (B¢

75%17)9F 8.5+7.2 mm, &E FAA 7.6+69°
(Bt 76%17%)9 84463 mmE AL & T &
Z W49 A7)9F HE A Hol= T it AAHL
2 FYst o)zt ¢lodTHp>0.05)(Table 1).
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Table 1. Coronal Deformity and Apical Vertebral Translation
T1 group (n=26) T2 group (n=14)
Upper thoracic ~ Lower thoracic Lumbar Upper thoracic ~ Lower thoracic Lumbar

Preoperative

Magnitude (°) 382+72 533+86 286+82 374+47 541+109 314+86

Flexibility (%) 423+182 624+158 146 8+377 423+21 1 590+178 10714262

AVT* (mm) 78%60 367+144 83166 66+36 359+154 92469
Immediate PO"

Magnitude (°) 16.3+6.7 143465 80+76 204+56 16.8+68 83+58

Curve Corr’ (%) 56.9+171 733110 744+277 458+117 69.7+£120 750+130

AVT* (mm) 58+50 109479 84+56 6.6+31 123+70 85+72
Final follow-up ,

Magnitude (°) 173465 156+638 79+65 223+55" 184462 76+69

Curve corr (%) 536+17.8° 710£112 733+192 MA+110 66.8+112 761£176

AVT* (mm) 44428 99+73 93+69 56+33 118+94 84+63

*AVT, apical vertebral translation; " Immediate PO, immediate postoperative; * Curve Corr, correction rate of curve; * p-value was less than

0.05 when comparing the values between two groups.

Table 2. Other Parameters

T1 group (n=26)

T2 group (n=14)

Preoperative Final Preoperative Final P
Cor, balance (mm) 8.8+64 76+64 101£78 73+61 >0.05
Sag. balance (mm) 206+16.4 187+89 189+140 16.4+106 >0.05
T-kyphosis (°) 170+77 225+80 176+86 242+68 >0.05
L-lordosis (°) 462+82 494+81 498+84 481+111 >0.05
T1 titing (°) 83+42 6.1+34 86+37 100+39 <005
Clavicle angle (°) 07+26 18+28 —01+27 14+30 >0.05
SHD' (mm) 96+64 92+87 90+57 88+73 >0.05
LvT? (°) 181+72 56+29 185+72 58+42 >0.05

*p-value was calculated from a comparison of the values at the final follow-up between the two groups;

LIVT, lowest instrumented vertebral tilting,

2. M ol AdH FE

mm$} 23.0+18.5 mm, FF FA[o)A 7.6+6.4 mme}
18.7+8.9 mm= FAEUN UG I Hxe &
A 19, AF FA A 15 TEET & Ao &
At ARZE QR b 19 oA] FF A o
A AxTE YESEeH, o] 3te & F A B wdd
A AEe EAAT HF FA A i ARE B A
S2 5T AU AT 4 gloith T2wtol A Tdd
I AAEY] #HE & Ao 10,1£7.8 mme} 18,9+
14,0 mm, & % 17§90 9.8+7.5 mm®} 19,3+13.0

mm, #F FAA 7.3+6,1 mm®} 16.4+10.9 mm=

2ol 7k gl tHp>0.05).

' SHD, shoulder height difference;

17.0+7.7°9 46,2+8.2°9 F5 Sut
o & 5 17)9of 20.5+7.4°9 44.8+6.6°
Ao A 22.5+8,0°9F 49.4+8.1°2 ZA=|9)
Tt 83 HAue & Ao 17.6+8.6

4%, & 3 171%] 21,9+10.6°9F 50,1+

12.3°%, 2|& Z2A|oA 24.2+6.8°9 48.1+11.1°2 =

AU, & & F5 Fu 853 A2 F 23] 4
]_

Hoz fold Aol

A THp>0.05)(Table 2).
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3. H18F ZAL =21t o7 =0[ xI0|

T 279 BE 3= & A 9 ALF
(positive T1 tilting)& R & Zo|= o
B2ych & A 8.3+4.2°9 TiE AIFF B4
& 3 17090 6.9+4.4°2 HH 2°
% FNNHE 6,143 4°2 B 2°9 1
& 4 8,613,779 T2 AT+ HA 4=
Qo] 10.4+5.0°8 B 2°9] oF5te Heoln
Ae 10.0+£3.9°2 H4t 2°9 o3 B},
YoM 7 b FYT Aol sl
HE FAY ALFF A AR {2
A Hp=0.009)(Fig. 1, 2).

Tid} T27Y] 24 & A 424 0.7+2.6'9 —0.1
+2. 77000 FF FAA 1.8+2.8°9 1.4+3.0°202
F 2 o Aol §lelth(p>0.05).

& A ol o] Aol T1d T27-ollA 2+ 9.6£6.4
mm&} 9,045, 7 mmE S o XF FA|fA 9.2
+£8.7 mmet 8.8+7.3 mmE ZAE o] T 719 49
gt Apol= §LATHp>0.05). & A o/ wo] E4F>
T1-o) A 50% (13/26), T2l A 57% (8/14)5 2L
U FF FAAE TiolA 31% (8/26), T2l A
29% (4/149)2 = At

AT At & AT} 2T FAIA 4532 9 of
7 zol Zfolet FAHC R Fof3 A WA} Yot
(p>0.05)(Table 2).
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