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[ Abstract] Objective To compare the mid-term effects of lateral column lengthening (LCL) and extrao-
sseous talotarsal stabilization (EOTTS) in treating children with flexible flatfoot. Methods A retrospective re-
view was led on 33 pediatric patients (38 feet) with flexible flatfoot from June 2012 to June 2016. Patients were
divided into two groups. The LCL group:19 cases (22 feet) including 12 males,7 females,with the mean age 9.5
+2.3 years. The EOTTS group:14 cases (16 feet) including 9 males and 5 females with the mean age 10.2 +
2.1 years. Anteroposterior X ray of talar-to-first metatarsal angle ( TIMT), talar-to-second metatarsal angle

(T2MT) talonavicular coverage angle (TCA) ,calcaneal pitch angle (Pitch angle) and talo-calcaneal angle (Kite
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angle) were measured. The visual analogue scale (VAS) score,Maryland score, American Orthopaedic Foot and
Ankle Society (AOFAS) Ankle Hindfoot Scale, Viladot’s grading of flatfoot on footprint were compared before op-
eration and at the final follow-up between the two groups. Results The mean follow-up of LCL and EOTTS groups
were (44.4 £2.2) (36 —66) months and (47.5 +£1.7) (38 —74) months respectively. Significant inter-group differ-
ences in operation lime,intraoperative blood loss,length of incision and length of stay were noted (P <0.05). There
were two palients in LCL group and one patient in EOTTS had complications, with no statistical differences (y° =
0.0972,P >0.05). The angles of TIMT, T2MT, TCA , Meary, Pitch and Kite were significantly improved (P <
0.05) at the last follow-up compared with those before the operation. VAS score and Viladot’s grading of flatfoot
on footprint decreased (P <0.05) ,while Maryland score and AOFAS ankle and hindfoot score increased (P <
0.05) at the final follow-up visit compared with those before operation in each group. Conclusion To apply
LCL in treating children with flexible foot has the same effect as EOTTS. Both approaches can obtain a satisfactory
outcome in the mid-term, yet the latter is superior with shorter operation time, small trauma, less bleeding and
shorter length of stay, which is an ideal minimally invasive technique. However, additional operations should be
considered to strengthen the therapeutic effect based on patient’s etiology,clinical symptom and imaging evaluation.
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Table 1 Inter-group comparison of general profiles
. A gl i) .
415 % (% xes) (/4 (/B HOIFA B

LCL 24 19 9.5+2.3 12/7 10/6/3 14

EOTTS 4 14 10.2 2.1 9/5 8/4/2 10
] - 0.909 0.089 0.066 0.052
P - 0.3703 0.764 0.967 0.818
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Fig. | The imaging examination pictures of a 11-year-and<4-month-old boy with flexible flatfoot Fig.2 The imaging examination pictures of a 12-
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Table 2 Inter-group comparison of intra-and post-operative relevant indices(x +s)
il %% FARMF ] (min) At (mlL) PIFRE (em) AR (d)
LCL 4 19(22 &) 80.47 £15.28 50.13 £10.58 4.18 +1.55 8.07 £2.59
EOTTS 4 14(16 &) 45.12 £10. 15 20.12 £5.90 1.54 £0.86 5.25+0.53
t{H - -8.039 -10.225 -6.145 -3.997
P1a - <0.001 <0.001 <0.001 <0.001
R3 MLLE LR B AU BE T T AR A B LU (v £ 5)
Table 3 Inter-group comparison of relevant angles indices before operation and at the final follow-up(x +5)
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b N N o fH HfH t H 1yl
AHT AR AHT AR
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T2MT(°) 23.32 £4.39 13.78 £3.15 24.67 +3.94 14.13 £2.79 -8.281" -8.733" 0.354 0.976
TCA(®) 20.13 +4.35 8.54 +£2.21 22.47 £5.31 9.58 £2.75 -11.140" -8.622" 1.292 1.492
Meary (°) 15.14 £3.32 6.56 £1.89 13.44 £2.13 5.52+1.68 -10.530" -11.680" -1.753 -1.794
Pitch (°) 11.24 £2.10 18.26 +4.11 12.08 £2.77 19.36 £3.98 7.120" 6.005 " 0.825 1.060
Kite(°) 30.45 £4.69 23.12£2.77 31.86 £5.72 22.48 £3.86 -6.312" -5.437" -0.596 0.834
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Bt 7 FIT 0 A G 71 35 LA R 25 8 1y g oR I ST RS ¢ 4G 56 % LCL 21 8% EOTTS 2 AR By HL AR 488 1y SR ST REAS ¢ 48 30 %t LCL 41 )%

EOTTS 41K AT AL ZE R * /R P <0.05

F 4 HURITHTIG VAS Maryland  AOFAS 1¥43 &% Viladot Jit EF4>4% H 4% (x +5)

Table 4
Viladot’s grading of flatfoot on footprint(x +s)

Inter-group comparison of pre-and post-operative VAS score , Maryland score, AOFAS ankle and hindfoot score,

LCL 4

EOTTS 21

EELY R 1, 18 13 18 1y 8
1RYTH RITE 1RYTHI BT
VAS (43) 4.45+0.57 1.15+0.34 4.17 £0.81 0.93+0.42 -23.320" -14.200" -1.784 -1.253
Maryland (%)) 61.55+5.69 90.71 £7.65 63.74 +6.88 91.06 +6.77 14.350* 11.320° 0.146 1.073
AOFAS (43) 60.53 +10.12 89.11 £9.53 55.45 +£9.68 88.29 £6.35 9.643* 11.350* -0.299 -1.556
Viladot J& EI434% (%) 3.05+0.55 2.14 £0.47 2.88 £0.41 2.03 £0.35 -5.900" -6.307" -0.789 -1.042

o OMSCIPIR BT LR D 25 TS AR 2 o B LU 20 B 8, e oy i oy SRR SRTTBCN ¢ 1635 20 3 %) LCL 2] )% EOTTS
SRR IE BT G A 8 LA 45 5B Loy SR TN 7 REAS ¢ K36 %) LCL 4 )% EOTTS 41IGY7 5 LRSS 8, 1y Jy 3R T N7 REAS ¢ K36 % LCL

4 e EOTTS ZIRYTHT LAY ZE 4L " 3R P <0.05
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