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Results and Pitfalls of Using Magnetic Controlled
Growing Rods for Early-Onset Scoliosis

Ja-Young Yoon, M.D., Seungha Woo, M.D, Young-Ho Lee, M.D, Hak-Sun Kim, M.D.*

Department of Orthopaedic Surgery, Daejeon Sun Hospital, Daejeon, Korea
*Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Study Design: Retrospective study

Objective: Following a previous study that presented the first Korean report of early-onset scoliosis (EQS) surgery using magnetic
controlled growing rods (MCGRs), we increased the number of cases, reported long-term follow-up data, and analyzed the results and
complications.

Summary of Literature Review: MCGRs have been used in recent years, and results and complications have been widely reported.
However, only one paper from Korea has published results about MCGRs.

Materials and Methods: Ten children diagnosed with EOS who underwent MCGR surgery from January 2013 to December 2020 were
enrolled. The height from the first thoracic vertebra to the first sacral vertebra (T1S1) and the thoracic kyphosis (TK) and lumbar lordosis (LL)
angles were measured. In addition, complications that occurred during the follow-up period and unplanned additional operations were
described, and methods to prevent them were studied.

Results: At the preoperative examination and last follow-up, the Cobb angle showed an average correction of 43.2% from 73.2° to 41.7°,
TK decreased by 17.4% from 42.9° to 35.5°, and the LL decreased by about 7% from 36.5° to 33.9°. The spinal growth rate, measured by
T1S1, was 23.7%. Sub-laminar taping was additionally applied to fix the proximal part in four recently treated patients, and there was no
more proximal anchor failure.

Conclusions: As a surgical treatment for EOS, MCGRs can be a more useful treatment than other existing methods in terms of non-
invasiveness. However, surgeons should be aware of complications. In addition, proximal sub-laminar taping may be helpful to prevent
failure of the proximal anchor.
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Table 1. Demographics of 10 patients treated with magnetically controlled growing rods: demographics, surgical data and complications

PatientNo.  Sex ?ﬁ? (Zg) Diagnosis InstrlLér\?;nted Corp[ipr:z:;tion Ugﬁ:ggnryed
1 F 9 74 Marfan syndrome T1 - Pelvis 0
2 M 99 68 Muscular dystrophy T2 - Pelvis Rod breakage (1) 1
3 M 5 91 Neurofibromatosis T2-15 Rod breakage (2) 2
4 M 29 87 Spinal muscular atrophy T1 - Pelvis Proximal dislodgement (3), Wound infection (2) 5
5 M 109 20 Spinal muscular atrophy T1 - Pelvis 0
6 F 48 27 Congenital T1 - Pelvis Proximal dislodgement (3), Wound infection (1) 4
7 M 109 18 Transverse myelitis T1 - Pelvis Rod breakage (2) 3
8 F 58 24 Spinal muscular atrophy T1 - Pelvis 0
9 M 9g 24 Arnold-Chiari malformation ~ T1-L3 0
10 F 99 25 Cerebral palsy T1-15 Rod malfunction (1) 0
Average 79 458 1.50
Table 2. Spinal curvature and length before and after implantation of magnetically controlled growing rod of 10 patients

) Cobb angle (°) Thoracic Kyphosis (°) Lumbar lordosis (°) T1-S1length (mm) Height (cm)
PatentNo. PRE POST LAST PRE POST LAST PRE POST LAST PRE POST LAST PRE POST LAST
1 55.1 18 10 204 19 20 38 41 42 3152 4526 4614 1295 1518 1532
2 409 33 8 60.6 33 13 488 166 197 3908 4493 4346 1392 1634 1682
3 76 48 52 89 16 61 148 308 213 2489 3448 3212 1091 119 1262
4 85.8 82 82 43 138 83 59.1 371 487 2065 2485 2385 925 1026 1143
5 100.3 67 65 323 103 12 95 25 243 3246 3339 3633 140 150 150
6 1029 43 61 84 284 80 422 199 492 2091 2543 2712 945 1095 1145
7 91.8 56 54 122 226 15 419 307 362 3736 3975 4067 1465 149 1498
8 70.6 37 32 51.8 253 23 46.7 376 377 217 7275 3191 1015 1097 1117
9 394 4.7 17 292 23.1 20 477 435 408  316.6 4001 4021 1251 1377 1407
10 714 29 36 5.5 373 28 16 176 192 2631 3319 3319 986 1038 1098
Average 7342 4177 M7 4293 1991  3B5 3647 2998 3391 28701 34879 3/5 11765 12965 133.84

PRE: preoperative, POST: postoperative, LAST: last follow-up.

cm, BEA[BF A0 4] 133.8+6.7 cmZ 14.3%2] &S K

TH(Table 2, 3).
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Table 3. Spinal curvature and length before and after implantation of magnetically controlled growing rod

Preoperative Postoperative Last follow-up Changes of preop. to last follow-up
Cobb angle (%) 73.4+72 41872 417479 -43.2 %
Thoracic Kyphosis (°) 429490 19.9+3.1 355489 174 %
Lumbar Lordosis (°) 36.545.3 29.9+3.1 33.9+3.7 -71.0 %
T1-S1 length (mm) 287+21 348.8+23.8 355+22.7 +23.7 %
Height (cm) 117.7+6.5 129.7+7.3 133.846.7 +14.3 %

FEEL 8T Y 542 —
A% ARG A5W U 29 o 22,5, 77k A of At 9]
A 9] 1R o] gkAl o] 1 M) 479 271209 D&
A, 3% A7 &S AW T .
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