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The Effect of Screw Apophysiodesis of Greater Trochanter in
Legg-Calve-Perthes Disease

Sung Soo Kim, M.D., Hyeon Jun Kim, M.D.”", Sung Yoon Jung, M.D.*, Chul Soon Im, M.D., and
Dong Ryul Kim, M.D.

Department of Orthopedic Surgery, Dong-A University College of Medicine, Busan, *The 22nd Infantry Division of Republic of Korea Army,
Goseong, Korea

Purpose: To evaluate the interstitial and appositional growth of greater trochanter post-screw apophysiodesis in Legg-Calve-Perthes (LCP)
disease.

Materials and Methods: A total of 17 patients, who were diagnosed with LCP and underwent greater trochanter screw apophysiodesis
and metal removal between December 2003 and December 2012, and were followed-up for at least 4 years, were selected. Anterioposterior
radiologic images were taken in each process of apophysiodesis, metal removal, and last follow-up. From such images, articulotrochanter
tip distance (ATD), trochanter tip-screw distance (TSD), trochanter tip-trochanter lower margin distance (TLD), and screw-trochanter lower
margin distance (SLD) were measured. Appositional growth and greater trochanter growth rates were compared using paired t-test,
independent t-test, and correlation analysis.

Results: The average ATD of the affected and unaffected sides was 14.2 and 16.8 mm, respectively at apophysiodesis and 9.2 and 14.8 mm
at the last follow-up, with a significantly greater decrease observed on the affected side the unaffected side (p=0.030). TLD of the affected
side during the follow-up increased 11.0 mm, from an average of 30.8 to 41.8 mm, while the un-affected side increased 14.3 mm, from an
average of 26.7 to 41.0 mm. The growth of greater trochanter after the operation in the affected side was 76.7% of that in unaffected side.
The ratio of TLD of the affected side to the unaffected side was significantly reduced, from 1.15 to 1.02 (p=0.014) at the final follow-up. TSD
was significantly increased from 4.5 to 14.4 mm at metal removal (p <0.001) and increased to 17.0 mm at the last follow-up. Moreover, the
ratio of TSD to SLD was significantly increased from 0.20 to 0.74 at metal removal (p <0.001) and increased to 0.84 at the final follow-up.
Conclusion: The results of this study showed that screw apophysiodesis can suppress the overall growth, but not the appositional growth
of the greater trochanter. Therefore, screw apophysiodesis may not be a good procedure to inhibit the growth of greater trochanter

Key words: greater trochanter, Legg-Calve-Perthes disease, screw apophysiodesis, growth
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Table 1. Demographic Data of Legg-Calve-Perthes Patients

. Age of surgery
Variable Total
>10years <9 years

Sex (male/female) 14/3 71 712
Left/Right 11/6 6/2 5/4
F/U period (mo) 61.6 63.4 60.3
Age at last F/U (yr) 17.3 17.0 16.8
Lateral pillar classification

B 5 2

B/C 10 5

C 2 1 1
Catterall classification

Stage 1 5 3

Stage 2 9 5 4

Stage 3 3 1 2

Values are presented as number only or mean only. F/U, follow-up.
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Figure 1. Radiographs of a 7-year-old boy with unilateral Legg-Calve-Perthes disease. The patient received shelf operation and screw apophysiodesis.
Preoperative radiograph (A), postoperative radiograph (B), postoperative 4 years radiograph (C), radiograph of metal removal (52 months after screw

apophysiodesis) (D), and radiograph of the final follow-up (E).
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Figure 2. Schematic drawing of the hip affected by left Legg-Calve-
Perthes disease. The measurement of various radiological indices. Line
@: femoral head articular line (perpendicular to Line *), Line @: greater
trochanter tip line (perpendicular to Line *), Line @): proximal screw neck
line (perpendicular Line *), Line @: greater trochanter lower margin
line (perpendicular to Line *), Line *: anatomical axis of femur. ATD,
articulo-trochanter tip distance; TSD, trochanter tip-screw distance; TLD,
trochanter tip-trochanter lower margin distance; SLD, screw-trochanter
lower margin distance.
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Table 2. Radiologic Measurement of ATD

ATD (mm) at ATD (mm) at last
apophysiodesis follow-up
Case no.
Affected  Unaffected Affected Unaffected

side side side side
Case 1 8.2 16.5 12.6 14.6
Case 2 10.5 16.3 13.4 15.2
Case 3 271 20.1 12.5 24.3
Case 4 12.4 15.6 2.8 15.8
Case 5 9.0 16.0 10.7 19.8
Case 6 8.4 14.4 5.2 10.6
Case 7 13.0 17.4 21.4 133
Case 8 13.7 9.7 -9.1 12,5
Case 9 18.6 23.5 7.2 20.0
Case 10 19.0 18.8 12.0 17.3
Case 11 22.3 241 6.4 19.7
Case 12 141 21.6 15.3 131
Case 13 13.8 8.7 8.3 4.4
Case 14 10.9 12.4 8.9 121
Case 15 10.8 16.2 12.3 11.9
Case 16 15.9 16.8 6.9 12.6
Case 17 14.2 16.6 9.2 15.0
Mean+SD  14.2+5.3  16.8+4.3 9.2+6.6 14.8+4.7

The p-value compared with ATDs at last follow-up=0.030. ATD, articulo-
trochanter tip distance; SD, standard deviation.
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Table 3. Radiologic Measurements of TLD

TLD (mm) at apophysiodesis TLD (mm) at metal removal TLD (mm) at last follow-up

Case no. Affected Unaffected : Atfected Unaffected : Atfected Unaffected

side side el Side side el side side
Case 1 449 43.2 1.04 445 39.2 1.14 44.7 46.9 0.95
Case 2 24.3 19.9 1.22 33.2 435 0.76 354 38.2 0.93
Case 3 284 244 1.16 36.8 46.4 0.79 41.8 44.3 0.94
Case 4 35.1 38.9 0.90 49.0 43.8 1.12 47.4 41.0 1.16
Case 5 35.2 337 1.04 47.2 42.2 1.12 46.4 51.7 0.90
Case 6 39.3 25.9 1.52 40.0 48.4 0.83 35.0 319 1.10
Case 7 33.1 21.8 1.52 49.6 38.9 1.28 42.3 45.6 0.93
Case 8 29.2 40.2 0.73 33.0 27.9 1.18 41.8 41.6 1.01
Case 9 25.8 20.8 1.24 23.7 443 0.53 28.6 36.3 0.79
Case 10 23.2 30.0 0.77 42.3 23.7 1.79 435 433 1.00
Case 11 325 214 1.52 46.3 44.0 1.05 49.2 40.8 1.21
Case 12 38.1 26.1 1.46 39.0 33.0 1.18 433 39.0 1.1
Case 13 23.1 34.8 0.66 36.9 35.8 1.03 47.6 375 1.27
Case 14 23.5 11.2 2.10 34.0 40.7 0.83 418 40.3 1.04
Case 15 25.7 16.7 1.54 50.0 41.0 1.22 42.4 39.0 1.09
Case 16 32.1 17.7 1.82 33.2 339 0.98 37.8 38.2 0.99
Case 17 30.5 26.3 1.26 39.2 389 1.02 419 41.3 1.03
Mean+SD  30.8+6.6  26.7+9.3  1.15+0.4 39.9+76  39.2+6.8 1.02+0.28  41.8+54  41.0£47 1.03x0.12
p-value* - - - 0.028 0.033 0.014 0.013 0.021 0.033

*Compared with TLDs at apophysiodesis. TLD, trochanter tip-trochanter lower margin distance; SD, standard deviation.
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Table 4. Radiologic Measurements of TSD, SLD, and TSD/SLD

Preoperative Metal removal Follow-up
S TSD (mm)  SLD (mm)  TSD/SLD TSD (mm)  SLD (mm)  TSD/SLD TSD (mm)  SLD (mm) TSD/SLD

Case 1 1.2 33.3 0.34 13.0 32.7 0.39 14.2 34.0 0.42
Case 2 1.2 24.6 0.05 14.2 4.2 0.34 18.5 16.7 1.10
Case 3 45 211 0.22 15.2 23.7 0.64 14.2 26.9 0.53
Case 4 2.5 28.6 0.09 16.0 271 0.59 17.6 27.7 0.64
Case 5 3.3 32.7 0.10 6.0 37.8 0.16 10.7 34.3 0.31
Case 6 2.7 22.2 0.12 1.2 23.2 0.48 8.8 23.9 0.37
Case 7 2.1 17.2 0.12 11.6 211 0.55 14.8 29.8 0.50
Case 8 6.0 18.1 0.33 115 14.9 0.77 24.3 14.3 1.70
Case 9 0.9 15.9 0.06 7.5 23.7 0.32 10.4 25.9 0.40
Case 10 5.2 16.1 0.32 16.5 24.8 0.67 20.2 19.4 1.04
Case 11 2.0 22.6 0.09 25.1 13.5 1.86 25.8 14.8 1.74
Case 12 3.6 22.5 0.16 7.4 29.4 0.25 131 27.0 0.49
Case 13 6.6 16.2 0.41 13.3 21.7 0.61 14.3 26.7 0.53
Case 14 3.6 11.0 0.33 16.8 15.0 1.12 171 15.2 0.84
Case 15 3.6 15.1 0.24 28.4 15.9 1.79 27.9 19.5 1.43
Case 16 5.7 22.5 0.25 16.8 13.3 1.26 19.8 14.2 1.40
Case 17 5.4 15.7 0.35 4.0 241 0.16 13.7 32.2 0.43
Mean+SD 45 21.2 0.20 144453  237+£32 0.74x055 17.0£5.62 23.7x45 0.84+0.42
p-value* - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

*Compared with preoperative TSD and TSD/SLD. TSD, trochanter tip-screw distance; SLD, screw-trochanter lower margin distance; SD, standard
deviation.
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Table 6. Growth Rate of TSD after Distal Transfer of Greater Trochanter
Age of

Postoperative TSD TSD (mm) at last Distal transfer—last Changes of TSD  Average growth

apophysiodesis (yr) SR, (mm) F/U F/U (yr) (mm)/yr (mm/yr)
>10 Case 2 0.5 6.9 6 1.1 1.3
Case 14 1.1 12.8 8 15
<9 Case 7 0.3 10.0 7 1.4 1.2
Case 8 2.4 35 1 1.1
Case 13 1.2 13.4 10 1.2

TSD, trochanter tip-screw distance; F/U, follow-up.

Table 7. Comparison of the Annual Growth of TSD between the Two Groups (Cases Performing Distal Transfer of Greater Trochanter)

Postoperative TSD (mm) TSD (mm) at last F/U Distal transfer-last F/U (yr) Change of TSD (mm)/yr Average growth (mm/yr)*

0.50 6.88 6 1.1 -
0.31 9.95 7 1.4 -
2.41 3.51 1 1.1 1.3+0.2
1.22 13.41 10 1.2 -
1.08 12.79 8 15 -

Average of changes of TSD (mm)/years of two groups=0.7+0.16. *p<0.001. TSD, trochanter tip-screw distance; F/U, follow-up.

Table 8. Comparison of the Annual Growth of TSD between the Two Groups (Cases Not Performing Distal Transfer of Greater Trochanter)

TSD (mm) at metal removal TSD (mm) at last F/U Metal removal-last F/U (yr) Change of TSD (mm)/yr Average growth (mm/yr)*

12.9 14.2 3 0.4 -
156.2 14.2 5 -0.2 -
16.0 17.6 2 0.8 -
6.0 10.7 5 0.9 -
1.2 8.8 2 -1.2 -
7.5 10.4 5 0.6 0.4+0.2
16.5 20.2 5 0.7 -
25.1 25.8 1 0.7 -
28.4 28.0 1 -0.4 -
16.8 19.8 2 1.5 -
4.0 13.7 8 1.2 -
6.7 8.3 5 0.3 -

Average of changes of TSD (mm)/years of two groups=0.7+0.16. *p<0.001. TSD, trochanter tip-screw distance; F/U, follow-up.

AL AR foljt Afol= HolA] gRekon], TR tidA AR 2 1.3 mm/yr= A Rl 0.7 mm/yrEot 2 O 2 Hokp
e Al & Ui YeloldES Aldshs Ble= 104 <0001 #7172 WA ZE-Rarse U Ak dejold s
ol Al olstoll M LAF EfretES Aldshs Bl A = Eekal A< gtk Al Az

o5 Ho|x| gFekth. At Aol dES AR 5o WAL & 2 A7 AP e 2= giiA A EReES Aldsh]
SeEs 104] ool AR E 3t oA olstoll M AliRt it A E= AlRE S0 BRI @ olle, FEEEE
o2 RglS o tidat d9jolds o] AR = & & Ust Y AEs, AR B39 S Aldstol A TR
oA Z42F 1.3 mm/yr, 12 mm/yr&2 F Aol & BolA] ¢t gette] EiE F45ks Hl ARkl Uit Holtth EIF o
on didz PejoldaS ARt ZollF e TSDY A7 44T A A /WA Aol g2 341 7IREe.= QIR eaph e
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