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Polyaxial Screwswith Thick Rod versus M onoaxial Screwswith Thin Rod in
Video-Assisted Thoracoscopic Scoliosis Surgery (VATS)

Hak Sun Kim, M.D., Ju Young Kim, M.D., Jin Oh Park, M.D., Seong Hwan Moon, M.D., Hwan Mo Lee, M.D.,
Jung Won Ha, M.D.*, Ho Joong Kim, M.D., Huan Wei, M.D., Su Keon Lee, M.D., Eun Su Moon, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine,
Department of Orhtopaedic Surgery, National Health Insurance Corporation Ilsan Hospital*

— Abstract —

Study Design: Prospective controlled cohort study

Objective: To analyze the clinical outcome of video-assisted thoracoscopic surgery (VATS) between two different types of
implants.

Summary of Literature Review: The problem of correction loss has been reported with VATS, and different screws and rods
have been developed to overcome this problem. Different implants will have varying effects in correctional outcome after
VATS.

Materials and Methods: A total of 39 cases of idiopathic adolescent scoliosis treated with VATS between June 2001 and Janu-
ary 2005 were included in the study (mono-axial screws and a 4.5 mm rod: thin rod group=19 cases; poly-axial reduction
screws and a 55 mm diameter rod: thick rod group=20 cases). All patients were followed for over 2 years postoperatively. For
the comparison of surgical outcomes between the two groups, radiographic measurements were performed in the coronal and
sagittal planes.

Results: Preoperative scoliosis angle (thin rod group 49.8°, thick rod group 47.1°), age, BMI, Risser stage, union time, operative
time, and blood loss showed no statistical difference between the two groups. Postoperative average correction rate of scoliosis
angle was 69% (158°) in the thin rod group and 70% (14.1°) in the thick rod group. However, correction rate after 2 years was
51% (24.5°) in the thin rod group and 60% (18.7°) in the thick rod group, showing statistically significant difference. There was
a tendency toward correction loss in the thin rod group (87° vs. 46° p=00057).

Conclusion: Postoperative correction rate was satisfactory in both groups. However, the thin rod group showed substantial cor-
rection loss. Therefore, poly-axial screws and thick rods are more suitable in VATS correction of scoliosis.

Key Words: Scoliosis, VATS, Pedicle screw, Rod
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EUAS 0|2 MFZUE F20Me| B2 LE2-OIES LAIRD JHE Z22-HES AR H|Z - 25t ¢
Wk WA ZAEAoH o] F AT EHIE AW AR v (pull out) S WA T HA o R L9
el o] 71&9 & I AGA el A HFA 2 A A QA9 ek 2 719 ¥ v (cantilever) WY O 2 A
o A 2 Sk A o} 29 2 49 HFo] JXE AT #S FES - Aol s A Y
QA EASFATE oM A BAIS FFA 9] A5 st ARl AAA Qs WS UARE (inner screw) © &
of E 23] (trocar) A Y S 918 F(port) S THE A TE A} Fes AN T ZYFEH AIFE 45 GUAL
2o gaha Ads flsl A= F(port)e] 4 3k 92 7} (out nut)S 712 A LA AT 7k et e
T8, I 5 W 29E F(port)E 5F Abol 7t Fof gt 71 E ol gt FUHH S zte] WA S AT
A Ao WA ] Wl g ge 9= Y A AT ASe F2 A5 HFAAAH S T A
S Z 85kt ol fl&) kol 71 e vpe} o] #FH et G35 Ao F7HA QD YARR Ale] qfub Al
Je) HFo] e & Ao v FAFOEZN I A% A Futh #F FErolAe dAgdLS e
Ao YAME 4F )& 918 (port) S THE o] AR A U A5 YAt dl & dksts 9AE AA ok Yok
o Whefo] AR H A e E x5kl ok F(port)S ARt QF7A FEHLAE AAE A= 2g 0| oH, o
Hog HFA e FH U2 A F A AS uf S e A2 FUANE B3l daa Ae
A 5 A4S g IE e AW AR S 2 UARE A S Al st e, FA T FFA A A
upeba] 27 F7HA E(port)S WHE AT $kA4e] 717t A £ o] &3ty Tt WS daetdth e WA A st
Ad £ £4 7 B2 495 A Sl 2z oA FAute] FS HEo IXS T8t A4s)
Ui ] F(port) S F7H871 % STk HFAE €A Atk BE F o2 A7t AF sHFE o] &35t
de TS HFAY 7 FHNANEYH stEY A7) o] F o] 2] Z o] &4 WA o} FHY F2 WA T A
d (Harmonic scalpel)& ©]-§-ato] v~ whafol] =2 0 o Fu B Al FF AH F BE S
2 AE T AFA THE IEANEE FE RS 4 AA FHAY F FES vt BE AN &
e, FHE FWOREE 53T AE/A Ao T INLET B2 LS AA AT
T AFAWE A WA AR Eol Bols f1A 7 A 4= SPSS 12.0V (SPSS Inc, Chicago, IL)E ©]
LEeth o 2t 2 vEels AR o2 & & Wilcoxon two sample testE A 313, P gkl 0.05
A 75 AZE WA A FA 9 FH Alo] o A Y mvrd w) EA 07 o] vty Hubsk Ao WA
S 2 Y2 A YA A Al sk el Kol AetA AZe SHAY 9 SR A H A2 Coeffi-
e 3ol YIS A9 o FA Kok &S WA A cient of variation (CV) & AH-&-3tdom S840 4 54
o} o9} o] FHlE AEA taT HA 9 taa A7 A A2 2 S5 A A ©] 5% o] k3
2, 8 SRS AASY vy B2 A A& A
T ddE AA s

AR 2 27FA) & o] &3t 9lth #& A A5 % 4 o}

I o] Ab&3St 5.5 mm Efol by ¥ E e Al &H
(MOSS-Miami, DePuy Spine, Raynham, MA)¢] t}&3 4 7be B2 i dE 1824534 (89, 12~314)
£ A (poly axia reduction screw) S €5 FuA A 2, 92 2%, o4 179 9] F 199 o] Aok H i F A
LA A AR Z o] E 1~2mm 7+7 0 2 thekalA w =49.14+7.7kg (¥ S, 40~74 kg), H# 7] = 161+5.0 cm

So] AHe S 7 AR YA BF 54 45
mm Elol ety § 5 4% A2~ (Eclips, Medtronic
Sofamore-Danek, Memphis, TN)S o] &3} it} 7ol &=
As A5l A F A5 3 SH A E T3l A
E AL, WA S EE H5F H $HE gels)
of H% Fool B 4

342 AR 3
Ake] w27k 2
AR O] 9k

=

-
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1 9], 153~170 cm), H o A2 F A 4= 188+2.3 (
9, 16~26 kg/m?) kg/m?o] 1 tH(Table 1). A & =] 4= 25
kgim? o] % o] A 2 19 o]l th Suh5 9] W= 3 H
=2 Lenked) B wlz} B53w 1A 49, 1B 89, 1C5
g, 2A 1%, 2B 19 o0tk F& FE2 ¥4t 166+
2.64) (M9, 13~244)=Z, A+ 19, o 2} 199 9] = 201
olAth H ¢ FFAlE 49.2+£7.5kg (H 91 36~63 kg), 3
 71& 158+6.2cm (*H 91, 151~176 cm), % A 2 & A
S 195423 ("M 91, 16~25 kg/m?) kg/m?s) tH(Table 1).
AAFA T % AT 19 ol Aeh w59 Fei= 1A
8%, 1B 77, 1IC 53 oAt} i+ 9] B FEl oA 29

o] FAI7L 7hsst i em Hat FA 717+ 33+6.671
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gy 43 24 4= 7.3+08 (13, 6~9) o)At 7}
TR IAFE T5( 9], T4-T6)°] MJJ# i
A9 FE TIL (9], T10-T12)ol ek &2 ZHatoll A
=58 Ed = 69+09( 9], 6~9)0] . 7+ B
o 2R T5(HY, T5-T6)o)9ow, 714 B 9]
B2 T11(H9, T10 L2)0]211:} 7t 71—&;0]]}\1 2oz
A 7+& 453+ 735 (9 320~610T) olglom, = =9
2k2 8244443 mL (*H ¢, 200~2200 mL)o] ¢t} %t A
Bl A e A 491+83f( #H 345~650Pr)0]
Rom, F e 844+448 mL (*H $1, 200~2000 mL)
o] At}

HEARA 2] A o A] s FFF Y T
& 2 ASATh Risser A= 7 e ol A
41+155F (M9, 055 +), #i< e it 40+
125+ (M9, 2~557)01er 27 553 o] 124, 10
POZ QPFES AAGFAL FE A FF FUHFY =
uh7be sl ZpE S W 49.8+9.6% (W9, 41~80
T), B JEFL 4714675 (M9, 40~61%)% T} &
A Subzh, o), Al A FA 5, Risser 57, 8 Aol,
S A7 2% F 270 Eﬁh‘wﬁhi ofn] &=
Zpol & HolA gth(Table 1). < A F w79 ¥
o+ XAEL 7= 7R oA 69% (15.8+7.5%)F oo
#E PRI E 70% (14.1+58%) Tt 28 v HE
FA A B AL e FE ol A 51% (24.5+7.8
E), &2 Aol A 60% (18.7+6.2%)3 o1, o] A3

Table 1. Demographic & Operative Data

5%,p=0.0057)(Table 2).

L59] & 3 AvkztS ZA}SHA T "%E
H1oA $£< 7 188+75% (MY, 5
7

17
+6.6 (W9, 8~30¢) k=8
He AREAA F% A 408+136E (2

oA HE FA] A 42.7+9.3% (¥ 27~60 )»M
< A ddME Fe A 401+127t (2

E)o A HE =A] A] 423+124% (8

AtA o2 ofn] Q& Aol & Hth(Table 2). <
_§_ ]H q i/\] /\].o]p/] —124 /\/\1 7@5% 7]-‘_‘3
Bl 1 SASACE on e F7HE EATHB7

. +2

Amma*gsq 29 9/he T5TL2S §5 FR2s L1

2o 7= 7

28)ol A HF

F A A 17.8+£65= (W 9], ~3o¢)°ﬂ°u4 R
A 17.7+72% (9], 7~335 )0l A HE *

92 Autzte

LT

, 13~701)

7~65

16~68J_) At

gy=oa %% 7(}%%01] T1:‘ %27] 39 oﬂ A are T

5917} -2

Thin rod group Thick rod group p value
Case 19 20
Age (yr) 18.2+5.3 16.6 +2.6 0.7747
Sex (M:F) 2:17 1:19 0.5139
BMI (Kg/cm?) 18.8+23 195+23 0.2177
Risser grade 41+15 39+12 0.4119
Fusion No. 7.3+0.8 6.9+0.9 0.1632
Op time (min) 453+73 491 +83 0.1723
Blood loss (mL) 824 +443 844 +448 0.6750
Table 2. Coronal Radiographic Measurement
Perop Postop 1st Standing Pod 6 m Pod > 2yrs CLA*
Thin rod group 49.8+9.6 15.8+75 212+70 242483 245+78 87+32
Thick rod group 47.1+6.7 14.1+58 18.4+5.7 19.5+6.2 18.7£6.2 46+25
p value 0.4884 0.4315 0.184 0.051 0.0111 0.0057

* . correction loss angle between immediate postop and pod>2y

rs
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Table 3. Sagittal Radiographic Measurement

Lumbar Lordosis

Thoracic Kyphosis

Last F/U

Preop

Last F/U

Preop

17.8+6.5 40.8+13.6 427+ 93

20.1+6.6
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235tk Loner 59 5% 5 oA HE FA] Abolo] Ao Z ojn] glE o] & B th(p=0.0057)(Table 2).
k540 WA AAS WA Newton 592 k4 o]d A= HF /7S AYT T 5T AAA 27
o wY AdS Btk 1Y ARES FE 4 o HF 7717 A FE Aes dHdllEd L &
T Gl M B A Bl gte] & F 254 71% AL A
ZAbelo] B wg Zte A4S wAs A vh(Fig. 1A, ol AY 7HEo TS WA LAET ol 1A
B, C, D). o]2]gt o] fr = & AFoNA AARES 759 7171¢] A st Aol itk Lonner 502 4742
%717} WRE L WAFEY] 2 WA= FEFS Fot o] &g FuZ A ol A 21 o] 45 mm EfolEbE e
BH7] fef 71E9 dos 28 e 45 oA TAS BN ol = 38l 7Hi Al = - sh(stress) <]
(supine position)oll A &3 & Akl ol th gk A4S F7F o3k 9] = (fatigue) 9k H=9] WA S 915k A& v
BrretAth Fe A5 FaAsle & F 254 719 AH oA BT Age] F3(notching)ol 2] afof Ay
ol Al Al g AT WA A2 Tk At F RS Ao E FAEATE ol o {FE ARE A
et 27t 54430%, 4313252 T A 7] 4o A3 Ao ® AZHE 45 mm 2E A AT
d 5 re AdM v AR wg ol 9o S & AR TIL S A TH. Newton 522 %71 4.0 mm 2|
T AT 2y F 27k WA A8 AR Aole Ael 2 e AR ARRA] 38 9] 1779 A E A
fL A H(p=0.2810). s+ $- 7] H(standing) A}z] o] A - E et ow 475 mm Elol By e 2R HHHE o] Foll &
= T ONE7HA oA g A Has B9 7k 7 FA77] A AT Bs e B Ao A=
oM s 30+£355%, #2 e es 1L1£27% F A FA A 18 o] 7] set screw7} whA] thA] 24 g
o 22 W 2dS BAFI Y, 24 A=e ke 1) o] 9] 247171 A= A
AeolM Y gloy FASA ov] gl Aol 2 AT T2 EFAA /T A0 BFEHA &
ohu 21 tH(p=0.061)(Table 2). 121} 1§ 2¢] Jef =& gkt W o] Picetti 592 474 < o1& FgE &4
Sl & dRel FE AFEH ALY A R ES 157 Z 20%0l A B o= sk, ol 5 108 % 9
67 d7HA S H(Fig. 2). 7 2] e A ok A g oll A &3] = 7] 4 (demineralized bone matrix)& ©]-&
e & F 6 E7tA ALY A E v iy ATh Az BE dolA A7 g E o] o] &AL
7te AR TNA 844345, £ FE LA E 54+ o 100%<] i.%—;— Bt Loner 592 3.6%2] &
4250 WA Q47 E Aol & Kol glor %ﬁli‘@ $HEe HAsAL, Wong 592 B/ 23571 it
SR 9u] 9l Aol & H ol tH(p=0.019). 3 RS B Rs
T FA AWPXH T e WAz 2 A A E FA SUS2 FEoA AR #E e ddEde v
BN A FLARG B AN E FF RFAA
NRFe) FF TRz R 23 Akl B fAHE
A& Y F A HTable 3). Kim 59 HAd 7] EdbA
20z dAl N F27L o4 Y F A4 24
Ao Mstel th ek Aol & A 1825 ¥l she] 4
& Fo 2452 Fuizte] 425 9v] YA FrtaAL
HAAT RE Aol A 408 o9 Frd FHTL B
26
i e
e il
£ -
Fig. 1. (A) 14+7 year old female with type IBN curve pattern ° - /
Preoperative operative AP view shows 52 degree scol- -
iosis angle. (B) Immediate postoperative x-ray shows

18 degree. (C) 2 weeks later, whole spine standing AP
view shows reduction loss about 14 degree. (D) 2 years
later whole spine standing AP view
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Fig. 2. The Change of Correction Angle
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