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Clinical Results of ACL Reconstruction in the Immature Adolescent via
Transphyseal Approach in Tibia Based on a New Indication Paradigm

Dong Chul Lee, M.D., Oog Jin Shon, M.D., Chul-hyun Park, M.D., M oon Soo Kwon, M.D.

Department of Orthopedic Surgery, Yeung-Nam University Hospital, Daegu, Korea

Purpose: To evaluate clinical and radiologic outcomes of transphyseal anterior cruciate ligament (ACL) reconstruction in patients
with open physes who were selected with authors' new operative indications.

Materials and Methods: We evaluated 15 patients with open physes who underwent a transtibial ACL reconstruction and were
followed up for 4~6 years after surgery. Our operative indications involved 1) choronologic age of =16 in male and =14 in female,
2) open physes of <2 mm width, and 3) Risser sign and Tanner stage of = 3. Tibialis anterior tendon allograft was used in all
patients, and endobutton and bioscrew were used for femoral and tibial fixations, respectively. Functional outcomes were evaluated
using Lysholm Knee Scoring scale, Tegner activity scale, and International Knee Documentation Committee (IKDC) 2000 subjective
score. Physical examinations to evaluate stability involved Lachman and pivot shift tests. For radiographic results, we evaluated side
to side differences of anterior displacement in stress views. In addition, with use of scannograms taken at last follow-up, we exam-
ined side to side differences of femorotibial angles, anatomical and mechanical lateral distal femora angles, mechanical media prox-
imal tibial angles and leg lengths.

Results: The mean Lysholm Knee score was 51(40-61) points preoperatively and 97(94-100) points at last follow up. The mean
Tegner activity score was 2.6 points preoperatively and 7.1 points at last follow up. The mean IKDC score was 32.6 points preopera-
tively and 88.3 points at last follow up. The mean anterior displacement of the tibia was improved from 6.7(= 1.0) mm to 1.9(£0.9)
mm. There were no leg length discrepancies over 5 mm and no statistically significant differences in all the radiographic variables
representing growth disturbance.

Conclusion: This study suggests that patients with open physes who selected by authors' new indication would safely undergo
transphyseal ACL reconstruction with successful outcomes.

KEY WORDS: Anterior cruciate ligament reconstruction, Open physes, Growth disturbance
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Table 1. Dermographic Patients Data

A ASE, AT S
P2 o
T= Z%]oz‘ ]

ke PRI AAEE A Al
7 yepdchs A75
ohi TR A A Aol A A
S AeZe] A g 2
Aol A QAare] 3} of ol W2 ofe] ATSo] BT
RS B g AZEe] vl £ 4
e Jedoy Zako] & Fow A&
7 Bus| ek Qe sk e A &4
AS ALsha et o g o]AlAL AT 4= 9t}

o] 93, H oF ATZolA o|eT £ A2
QA Azhsl Aol G FA) FEvhy By
S gy Akl 2A4S 2] 23R Al 248
52 wgkon 3kzje] Ad=Ho|y} AAE A7) 52
-

<

o

EURY; Fr]o“ ol Al o] A

v o 1w &

BAE e 4%

T s AR A ES AT A 159 =
ez sl Aas Fdske ARl A=
A5 o R 33 A7V o A8k A% AT A
Ar 9 FASEG Y ASES 7S E 2 A9 75
Aol Br& Aoz qiEE 7IES ARSI 7]E9) Kim
& A7 AAY o] dot A o ® A kS AR
I JE JA%E G 164, AA = 144 o] o= A5}
ok F7H o g QAo ) AEE 2 mm oJstE ¥
A$-2, F A5 5= Risser sign-2 H7159 =4 34 16

Al, 7} 144 0] 44 7350l 3 o] A& YEigler, 3% A
A7V s 7)17ke] Ak} oAz} R A] oF 2d A=t A A
%55 YEU= Tanner stagelA = stage 35 B2 <
12164, ©AH= 10~14412 Bs}e] 3 o] 4ke 2 AAs)s]
tHFig. 1). 4% 3] BF A8 1564 314-17) 9. 44
= $A7E 109, o27) 5elflen, 4k 9= 5-50] 9
g, #FZo] 69olgith. £ T[HoRE A¥ = I Eito]
8% (53.4%), A= AF37} 5% (33.3%), ol 29 (13.3%) 2
2 Ueyith & A9 FAHE AST PR O
=0k A A ZdE $3H Risser sign”Z 1A A
£ X33} Tanner stageE A4 A&E5EE SA39H. ==
4] Risser sign 32 119, 4= 499]1 3, Tanner 32 10
1, 4% 59elglnh. &7 9] 7132 7.4704(0.66-30) ]
ot Tk vHA A3 EA 107 (66.7%) = YER S
3L, 1% 5 T AF E40] 5% (60%), WS ks <
= &40l 57 (50%)°1 3t ©] T FEH o A AET
.
o

e A¥E 89, A= F& AAleE 28 At
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Patient No. Sex Age Injured knee (month) Risser sign Tanner stage
1 F 14 Rt 0.66 3 3

2 F 14 Rt 1 3 3

3 F 14 Lt 6 3 3

4 F 15 Rt 4 3 4

5 M 16 Rt 1 3 3

6 M 16 Rt 2 3 3

7 M 16 Lt 24 3 3

8 M 16 Rt 3 3 3

9 F 16 Lt 1 4 3

10 M 16 Rt 6 3 3

11 M 16 Rt 3 3 3

12 M 16 Lt 4 3 4

13 M 16 Lt 30 4 4

14 M 16 Rt 12 4 4

15 M 17 Lt 13 4 4
Mean (£ SD) - 15.6 - 7.4+89 3.3+05 3.3+05




Fig. 1. (A) Preoperative radiographs in anteroposterior and lateral views showing open physes (<2 mm) and (B) Risser sign 3 in

pelvic anteriorposterior view.

% 22 717+ 4.39(4-6) 2 & YEFYTH(Table 1).
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Fig. 2. Anteroposterior and lateral radiographs from immediate
postoperative scan confirming transphyseal tunnel
placement and hardware away from physes.
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Fig. 3. (A) Postoperatlve radiographs in pelvic anterior- posterow view showing Risser sign 5. (B) Bilateral antero-posterior view of

lower limbs showing closed physes at postoperative 4 years.
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Table 2. Clinical Outcomes

. Lysolm score Tegner activity score IKDC

Patient No.

Pre-op Last Pre-op Last Pre-op Last
1 61 95 3 7 28.7 86.2
2 42 99 2 7 29.9 874
3 60 98 3 7 31.0 85.1
4 51 95 3 7 345 90.8
5 45 9 2 7 345 88.5
6 47 99 2 7 333 89.7
7 56 96 3 7 28.7 92.0
8 41 93 2 6 322 85.1
9 50 97 3 7 27.6 87.4
10 60 100 3 8 29.9 86.2
11 55 96 3 7 27.6 90.8
12 59 98 3 7 322 87.4
13 47 100 2 8 40.2 90.8
14 51 97 3 7 36.8 89.7
15 40 98 2 7 41.4 88.5
Mean (£ SD) 5173 97t21 26105 7.1+05 326143 88.3£22

Per-op: pre-operative, IKDC: International Knee Documentation Committee.

Table 3. Radiologic Outcomes

Stress difference

Patient No. (mm) LLD Femorotibia arlgle aLDFA . mLDFA _ mMPTA _
(cm) Norma Lesion Norma Lesion Normal Leson Normal Lesion
Pre-op Last
1 7 2 0 5 5 78 79 85 87 85 86
2 7 3 0.5 4 5 80 81 86 86 89 87
3 6 1 0 7 8 81 79 84 83 88 87
4 5 1 0 7 7 80 79 84 82 89 90
5 5 1 0.5 6 8 81 81 87 87 87 87
6 6 1 0.5 6 7 83 82 86 85 86 85
7 6 2 0 7 6 80 80 86 87 84 86
8 8 3 0 7 7 82 83 87 87 86 85
9 8 3 0 6 7 81 79 86 84 83 84
10 7 1 0.25 7 6 84 82 88 86 86 88
11 8 3 0 8 7 86 87 89 89 84 86
12 7 2 0 7 6 84 82 87 85 87 87
13 6 1 0.5 7 8 83 84 86 87 88 88
14 8 3 0 6 6 85 84 88 87 85 86
15 7 1 0 6 6 83 83 87 87 86 87
I(\/Iiegrg)) 6.7-1.019+t09 0.1+0.2 64+£09 6609 820*+22 81.7+23 86.4+14 859+18 86.2+1.8 86.6F15

Pre-op: pre-operative, LLD: leg length discrepancy, aL DFA: anatomic lateral distal femoral angle, mLDFA: mechanical |ateral distal
femoral angle, MMPTA: mechanical medial proximal tibial angle.
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