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[ Abstract] Objective To evaluate the clinical outcomes and correction accuracy of lower limb deformi-
ties in children using Taylor spatial frame (TSF). Methods From December 2016 to December 2018 ,5 pa-
tients with lower limb deformities were treated with TSF. There were 1 boy and 4 girls with an average age of
8.2 years. There were idiopathic varus knee & lower limb deficiency (LLD,n =1) ,neurogenic clubfoot (n =
1), posttraumatic varus knee & LLD (n =1) ,postiraumatic valgus ankle & LLD (n =1) and infective valgus
knee and LLD (n =1). The preoperative full-length standing anterioposterior and lateral view films of ankle
were laken. LLD, angulation, rotation and translation of deformity were evaluated and osteotomy levels designed
accordingly. During operation, TSF was firstly mounted and reference ring perpendicular to reference bone. The
mounting parameters were recorded followed by less invasive percutaneous osteotomy. The 6 struts were mounted

according to the instruction after osteotomy was completely. Correction was started 7 — 10 days through adjusting
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the postoperative length of 6 struts following the time schedule generated by computer according to the mounting
and deformity parameters. Radiographs were taken weekly during deformity correction. The struts were replaced
when necessary. Results After frame adjusting for 35 — 42 days,2 cases of deformities were fully corrected.
Three cases of residual slight angulation or crispation deformity were fully corrected after a second/third 2 — 6
days frame adjusting. New bone formation and consolidation at osteotomy site were excellent. The fixators were
removed at Month 1.5 - 6.0 post-operation. During a follow-up period of 6 —29 months, there was no recurrence
of deformity. One case of pin site infection was controlled by using sensitive antibiotics and alginate dressing.
There was no onset of vascular and nerve injury,secondary clubfoot, ankylosis or refracture. Conclusion Idio-
pathic , neurogenic , posttraumatic and infective deformities may be effectively corrected by TSF with a high accu-

racy. TSF is ideal for correcting complicated deformities in children.
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Fig. 1 Pictures of patients with post-traumatic epiphyseal developmental disorders Fig.2 Myelomeningocele gradually appears in a

child with bilateral severe neurogenic clubfoot deformity



I 50U RisE 2021 4 9 A% 20 %8 9 81 U Clin Ped Sur, September 2021, Vol.20, No.9

-841-

AR B IR K B A5 AR (IR R S B iR
MG BRI G ) 1 6 5 % B e R B G
ARG 2 B e 80% LA b B i, 55c 2455 & TSF 52
S REWIE SRR 5SSO PN 8 N 1§24
i TSF SZBRFRIG T SN A B R AL, HoR
%, I FRATT e $; TSF A [ S 48 x) o 1T T
IR IE . FATHIBESE B, TSF Fh [ i S 4868
IRl i A UERT 16 227 1Y L 2 52 5% T O IE (¢
R S SRR DL R IR ) o A S iR
H L4 Pl AE T 5 O e R 3 0 [R] I A7 7
ARTET (A FMED) FISIR T (R IS 55 ) W, 2 431 ) s
FAAE TR TE (/SN (SRR ATIERE IRTE o 3 (i
ARTED SR ARTHD i & 0 ot 4 W TR 15 3] 52 v 5 1 491
TE AR — BB v & B ZE T AUl H B 6 mm
AT DR B, EL 232 S AR I A Y BB iz s mLD-
FA #1 PDFA F 2 & 3Ty B9 mMPTA F1 PPTA %G
2 OE H O, 2% D) U7 LRk R B H
Tetsworth 25" 17 i lizarov 37 20874 28 il 42 F
JRCHE , A1 % IR 24 21% (¥ #5547 10 mm L) |
MAD fii #% , 14 5] i B 122 s W 12 9 491 b A5 8 43
(57% ) i &7 F R 52 28 TR FEL % 3° LA, 22
ey s T ) v A 17 451 (77 % ) i 30 i G
T R IER G 3° LA, FATH S H1 5677
7 1) F IR 2R

— TISF W] [F] i 536 22 T WRHE , RS2 B 1

Manner 2/ JFJi& T — 10 2 YA 5, fib AT ]38 32 3
i 278 iR F§ TSF B Hizarov FFJE 28 (IRF ) i 77
AR A1) 2 113 BE 1k 21 00401 W FE 6 ¥ ) AR R X L
¢ TSF FIIRF AOAEHEIE , (b 1] A BLREHT TRF B i 19
79 Bl Bl i A 44 1) (55. 7% ) ToER AR W IE , N
TSF Bria i 129 Fls FlHA 117 51(90. 7% ) TohkA
W , $&7n TSF AR B IER HERE = T IRF s FEE
SR A 1) R RS (B SNRE LR S BUE ) 1
I, BRI Y K AR FE A I, Manner SRS 32755,
TSF {EBHA 2V HE I A IRF A3 B3 ke v
Himo AR EZ 4RI, FiR LY
[ AR IE . e b, T IR R/ NI AR S
AR B H] , We E2 F) 7 L A PR, FR AT 491 e, £ 2 W
Tt ZBRG 1 30° e IR T R , B i P A R A
HHRRLE AT IR E AR ORI JS IRTE , ) BE
SRR R RBRARE

T TSF 4R B R S5 I ARE D

AWFFEIR7N TSF S IR 22 2% F e T 1) ) 38 5
Hizarov A& R 22 5 /] B FF 0 50 /0, LW SR 4T

EREELF T RATE TR R B, ARSI
FRICH 6 AR T (e T LA B 7 20 1 Fh Ak 7 ) 0 3
T TSR VR SR R IR AT R,
REAIE T VRAT A R 1 5 PR32 ) B E T TR S
(OREHERE . Feldmann 45" #7386 T 18 {2 FWiE i
BREANER 20t TSF 2R Y73, B
PIAERS N 29.6 % (10 ~ 64 %) TSF A 1 [/ i
1T BRI R s R L OS5 B/ i 1 R
45 TSF 5136 Ja e R ARWHE N 1.8°(0 ~3.6°)
Rozbruch 257 /347 T 102 {31l & B Wi 2 5 151) TSF 3%
WiAERLTR A BT 20, 3 11 TSF RE SRS M | 72 W7 55 1
FIi s R B WIE , I A /D, B MO 1 B 3 3 8 v
JUHE T AR AN G K R A 2 15 45
20 . RATEE S BB F RSB LI, 17K
o U A W TR 5 A A T, B Ak A R A
T 0 10 T DR T I B 0 3 3 i 1
5 SCERGE 25 R — 2, I8 Tizarov SR IE B ia B
BRI A M AR AR L R AR T
T E AR R AN YE 22 U5 T g e 9 1]
FIr BB e 2 4k  Z eI | 285 TSF 22 i
RGP RTAL 1 IS — W BE VT K B
6 mm HUIREN S , T B — 2B B e 19
W05 1 {51 T B P A RS R T R AR W T T R 5
INSREE S | AN Y (o SN | A i 2T~
WFREIG G & LKA M 22 E R EM I,
B AN E S T T O T BT A0
SRR S A R W T 25 A5 2 TSF 5 IRF 45
HIME 7 QR A R UL I RORE , #UE AR — IR
WA, AR B B T B OE R R R R, B
SRR S BB A 28 R RO 3 Y8 B 98% L
UYL S A AN (] (ELR AR A
TR SHOEAT R FR A, I H AT C A B0 A7
Gt MYT R , FE W T S 800 o A, I B %)
TE 2B TSF S48 25 01 8 B W Ak )5 ot A7 5
TR BIAT SR F W5 27 AL, XA S Taylor S LB X
P Ui B I ] R S 20 AR 48 56 B SR AR L 2 ) i 4R 4%
(SROEL R el U

AT, TSF 7 A )L 35 JH AR I8 B 265 ¥4 v 4 1 F
RN, A 5T A0 B s B B D A AR — SR
SR, T BRI B %O B 250 AT B
36T I AR A7 AR 7%, Taylor 25 i) 32 42 72 57 1F L
R | T A 2 R T RO ), RS D Bk
JANYRIZ BT, R 10 B S nl R M, 2 iR L
T R A 80T



-842-

RBR/NLSMEIZRE 2021 45 9 A% 20 %5 9 8 J Clin Ped Sur, September 2021, Vol.20, No.o ||| GG

Tsuchiya H, Uehara K, Abdel-Wanis ME, et al. Deformity
correction followed by lengthening with the Ilizarov method
[J]. Clin Orthop Relat Res,2002,402;176-183. DOI: 10.
1097,/00003086 -200209000-00016.
Paley D. Principles of Deformity Correction[ M ]. Springer,
Berlin,2002 :291-410.
Aronson J. Limb lengthening: skeletal reconstruction and
bone transport with the Ilizarovmethod [ J]. J Bone Joint
Surg Am, 1997, 79 (8): 1243 - 1258. DOI: 10. 2106/
00004623 -199708000-00019.
Manner HM , Huebl M, Radler C,et al. Accuracy of complex
lower-limb deformity correction with external fixation:a com-
parison of the Taylor spatial frame withthellizarov ring fixator
[J].J Child Orthop,2007,1(1):55-61. DOI;10. 1007/
s11832-006-0005-1.
Keshet D, Eidelman M. Clinical utility of the Taylor spatial
frame for limb deformities[ J]. Orthop Res Rev,2017,9:51~
61.DOI:10.2147/0RR. S11 3420.
XUZIIE, JE1 A1 | R DB, 2 18l S 050 TE R 5G4 ) [ e 1B
LJ]. EEIE SRR ,2018,26 (7) 1663 -666. DO 10.
3977/j. issn. 1005-8478.2018.07. 18.
Liu HS, Zhou XZ, Kang QL. Application of Taylor spatial
frame for deformity correction around ankle [ J ]. Orthop J
Chin,2018,26 (7) ;663 -666. DOI; 10. 3977/j. issn. 1005 —
8478.2018.07. 18.
SR, X E L, E e, 55 TH LA B T T Tay-
lor SN E SCARAT B HIT AL ARCR [T ] A s Rk
,2018,56 (10) ;786 —792. DOI: 10. 3760/ cma. j. issn.
0529-5815.2018.10.017.
Zhang XP,Liu YS,Ma XL, et al. Outcomes of computer-as-
sisted design in the reduction of long bone fractures with
Taylor spatial frame[ J]. Chin J Surg,2018,56 (10) :786 -
792.DOI:10. 3760/ cma. j. issn. 0529-5815.2018. 10. 017.
Tsibidakis H,Panou A, Angoules A, et al. The role of Taylor
spatial frame in the treatment of Blount disease [ J]. Folia
Med ( Plovdiv),2018,60 (2):208 —215. DOI. 10. 1515/
folmed-2017-0082.
Megremis P, Megremis O. Bilateral Madelung wrist deformity
in a 13-year-old girl:surgical correction with the Taylor spa-
tial frame external fixation system[J]. ] Am Acad Orthop
Surg Glob Res Rev,2019,3 (11):el8. 00036. DOI: 10.
5435/JAAOSGlobal -D-18-00036.

10 Tetsworth KD, Paley D. Accuracy of correction of complex

lower-extremity deformities by the Ilizarov method[ J]. Clin

Orthop Relat Res,1994,301.102-110.

11

12

13

14

15

16

17

18

19

20

Gantsoudes GD, Fragomen AT, Rozbruch SR. Intraoperative
measurement of mounting parameters for the Taylor spatial
frame[ J].J Orthop Trauma,2010,24 (4) :258-262. DOI;
10.1097/BOT. 0b013€31 81c2{710.
Naqui SZ, Thiryayi W, Foster A, et al. Correction of simple
and complex pediatric deformities using the Taylor-Spatial
Frame[ J ]. J Pediatr Orthop,2008,28 (6) :640-647. DOI;
10.1097/BPO. 0b013e3181831¢99.
Paloski M, Taylor BC, Iobst C, et al. Pediatric and adoles-
cent applications of the Taylor spatial frame[ J]. Orthope-
dies,2012,35(6) :518-527. DOI; 10. 3928/01477447 -20
120525-11.
Mayer SW, Hubbard EW, Sun D, et al. Gradual deformity
correction in Blount disease[ ] ].J Pediatr Orthop,2019,39
(5):257-262. DOI.10. 1097/BP0. 0000000000000920.
Manggala Y, Angthong C, Primadhi A, et al. The deformity
correction and fixator-assisted treatment using llizarov ver-
sus Taylor spatial frame in the foot and ankle[ J]. Orthop
Rev (Pavia),2018,9(4) :7337. DOI: 10. 4081/0or. 2017.
7337.
Feldman DS, Shin SS, Madan S, et al. Correction of tibial
malunion and nonunion with six-axis analysis deformity cor-
rection using the Taylor spatial frame[ J]. J Orthop Trau-
ma,2008, 17 (8) : 549 - 554. DOI. 10. 1097/00005131 -
200309000-00002.
Rozbruch SR, Segal K, Ilizarov S, et al. Does the Taylor spa-
tial frame accurately correct tibial deformities? [ J]. Clin
Orthop Relat Res, 2010,468 (5) : 1352 -1361. DOI; 10.
1007/s11999-009-1161-7.
Ganger R, Radler C, Speigner B, et al. Correction of post-
traumatic lower limb deformities using the Taylor spatial
frame[ J ]. Int Orthop,2010,34(5) :723-730. DOI;10. 100
-07/50026409-0839-5.
Yilihamu Y,Keremu A, Abulaiti A, et al. Outcomes of post-
traumatic tibial osteomyelitis treated with an Orthofix LRS
versus an llizarov external fixator[ J]. Injury,2017,48(7) .
1636-1643. DOI;10. 1016/j. injury. 2017. 05. 002.
Maffulli N, Nele U, Matarazzo L. Changes in knee motion
following femoral and tibial lengthening using the Ilizarov
apparatus:a cohort study [ J]. J Orthop Sci,2004,6(4) .
333-338. DOI:10. 1007/5007760100028.

(M A3 B #7:2020-03-24)

ARSI A £ LA, £, N, 5§, Taylor 25 [8] 52
P9I b e A S AR 197 ANVIIP A S S
5,2021,20(9) :837-842. DOI; 10. 12260/ lcxewkzz. 2021.
09.007.

Citing this article as: Wang SQ,Wang YC, Ying H, et al.
Correction of lower limb deformities in children using Taylor
spatial frame[ J].J Clin Ped Sur,2021,20(9) :837 -842.
DOI:10. 12260/ 1cxewkzz. 2021. 09. 007.



