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Efficacy of femoral osteotomy for children aged 2 —3 years with Tonnis Grade 1I developmental dyspla-
sia of the hip. Duan Jiahua,Zheng Pengfei, Hu Xinyue, Tang Kai,Lou Yue. Children’s Hospital of Nanjing
Medical University ,Nanjing 210008 , China. Corresponding author: Lou Yue, Emai;yuelounjmu@ sina. com

[ Abstract] Objective To compare the clinical outcomes after open reduction with and without femoral
shortening for children aged 2 to 3 years with Tonnis grade II developmental dysplasia of the hip (DDH).
Methods From January 2016 to December 2017 ,48 children aged 2 to 3 years with Tonnis grade [[ DDH (48
hips ) were retrospectively reviewed. There were 21 hips in femoral non-shortening group and 27 hips in femoral
shortening group. The average age was 28.6(25 —34) months. The Severin criteria were used for evaluating the
imaging scores. And avascular necrosis( AVN) and redislocation rate were employed for judging the therapeutic
outcomes. Results The mean follow-up period was 22. 1 (17 —27) months. Femoral non-shortening group:2
AVN cases(2/21,9.5% ) ,the outcomes were excellent(n =19 ) and decent(n =2 ) using the modified McKay
criteria , excellent(n = 17) and decent(n =4 ) using the Severin scale , no redislocation ; femoral shortening group ;
3 AVN cases(3/27,11.1% ) ,excellent(n =23 ) and decent(n =4) using the modified McKay criteria, excellent
(n=20)and decent(n =7)using the Severin scale and no redislocation. No statistically significant differences
existed in modified McKay criteria,Severin score or AVN rate. Conclusion Femoral shortening is not recom-
mended for children aged 2 -3 years with Tonnis grade [[ DDH.
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Fig. 1
(A)and one-week postoperative( B) Radiograph at the 25-month follow-up( C) showing well-contained femoral head
Fig.2
Below ; Left DDH in a 25-month-old girl with an excellent outcome in femoral shortening group. Preoperative ( A ) and

Right DDH in a 26-month-old girl with an excellent outcome in femoral non-shortening group. Preoperative
with normal morphology and density. Photographs of the same child at 51 months with a mobile hip(D)

1-week postoperative ( B) radiographs of the same child. Radiograph at 20-month follow-up( C) well-contained femo-
ral head with normal morphology and density. Photographs at 45 months of age with a mobile hip(D)

% R Wit

JIn A R AVN R A2 R0 10. 4% (5/48) o JiE FIAT 22 A DDH R 77 e e R B FR 77

HAEE A 2 6](2/21,9.5% ) 1B AVN, BER #
HAHA 3 F1(3/27,11. 1% ) 1B AVN, 22 R T4t 1t
FRESL (Y =0.032 ,P=0.858), JRHAHEAEA
Mckay #4319 648, 2 B R, BB #H 41 Mckay
PEAY 23 BSR4 B B, 25 R GRS ()
0.302,P =0.582) ; B AR E 4H Severin TE431E 17

TRYT (AL IR T T v B PR, BRRE AR AT I R Bk
PR IEH BB hBE . X T AR AE 1 ~6 /l\
J W DDH &3, 2 R IR SFIRIT 4N Pavlik 5 B

I7 3 X F R AR AE 6 ~ 18 > J 1) DDH B 3%, UPﬂ
BRARE, BRI EEFEY I Z AL >18 I~ H

15 DDH f8 3 # R B WO A IR 4551l

B, B4 ], JBE R AL Severin WPITE 20 B, BT g e R AR INAE F 0 IR Sk i R f A

], 22 S HRGE2FTE L () =0.316,P =0.574) .
I TC— B K FE R T PR AL

DDH A5 WL AAE T2 A6 AVN (FEBA SCTT
fRERE L O TR OF R E R AR, BHTX T 2 %
AL #9 DDH f8E , JEHOR IR Sk A i B AR Y A8



B 5 ushRisE 2021 4 2 B85 20 % 28 J Clin Ped Sur, February 2021, Vol.20, No.2

-175-

& (40 Tonnis 43 BUSN IV AL | BRAT B 25 80H R AL, #
W L A I A T B 30 vt 4R B DA R Sk F R ) LR
TES R . HALA BB BE 5T R B
HECE I ARBEAR AVN & AR5, [ 23 48 K F AR
[i) 380 b AR 495 36 22 55 AR Rl 25 5 | /i
— SO PEYEPE I A RE , AR BRI AT Y B
VLIS, A W5 S B0 5 5 52 A I IBE B 35 iy 49 £ ]
BT EATRRIE™ o IR TP AR R, 0 T2 ~
3 4% BTN &5 (0 Tonnis T 78 | £ %5343 Tonnis
ML) ¥y DDH 25, WL P 3047 38 B /0N, BV A7 B
FARE AR R b ) TR R, R bR 2 AT 88T
BRI E AL, HAEE BE Sk Z [ — 5 [ B,
G, AR DDH B35 6 75 28 AT
T 577 R 3 i et 40 A R DA AR AVN 25 9 R
KA TCAREE . I, AR S A2 ~3 %
Tonnis [T # DDH 82, HL o3 Bt I 30 vty 40 A B
SRRV I REVESY B It AT 1 R A TG
o, AR T 2 ~3 % Tonnis [T 1 DDH B 47
5 ATV IF 52 A0 T AR S 2 75 75 L L HE FE 1
HREmEER,

AVN & DDH AR J5 % W KiEZ —, H k4%
%3%~60% "1 AW KB AVN LR Ny
10.4% (5/48) R Z M5 H AVN KA 24K,
A REAY R R AR KIFFE X4 R 2 ~3 % DDH i,
AEIR /N, WL i B 55, Y TE AR i, LA R
(Tonnis 11 7) A g5, Al Faleh %5170 AF 5% 32 B bt %5
ARHi Tonnis 73 HIZE FIE N, AVN 19 & R b2
B8 5 AR5 BT [R) A, S I BE DR 22,6 A4S H
(17 ~274H) , — S IEfE ik i) AVN T] B A
SEA . AVN % AR i AT AR PR S B 30 vt i
(14446 L F T S SO0 R IR B, 3 T OB B AT o 2
BEAGES) AS R R WLIA B o
AR5, FESRA T A o, X IR Sk i S BEiE B4
S, 0 AT A R0 B3k i, 3 B AVN, T FAR
UKL aB IE O i = T i = N BT s A T 9
AVN )R % ik — R i 2] 7 — Le i 58 19
RO SRMAHFSE P I AR 240 2 491 (9. 5% )
I AVN, BB s LR 38 3 7] (11. 1% ) AVN,
TG 2E 7, AT WL B I A B B A1 2
~3 % Tonnis I % DDH (R & AVN %R, 74t R
5 HAM A I T 4 AT A IR S HE b I
AR AR A B A R A i DDH B R
J& AVN B4 RWREAA —EER, 2 ~3 %
Tonnis 11 ! DDH i FH WL I A B . X 7l G id J2&

H1 TiX 28 DDH B8 H A AR, BALEHEH 5
JBE Sk Z A s A0S AN 23 3t JBE B Sk 8 9 I AR Y
VA2, T JBE B 4880 o 18 T AR B0 403 B S, s % A
HREFRMER —EH.

RO FEMEA7 A DDH 5 —ANH WL A AE , a4k
T BT 149 % RN 0% ~ 6. 1% ), A
G 48 5] £ v 4 R S B G B2, Chidam-
baram %5 Pk, G BT AR 2R W D0 A D P
BT T B SN RATIR . FARTE
ME S FAR T AOEPEA Y BB AL B R B
Tl AP Y B I A L AR R
B IR Bl AT S B

AT AT 2 4 R 5 B X R 5 BT Mckay
PE4TFl Severin P43 34 TG B 521 . 1% 5 Badrinath
SRR ST A SR, AN o 1 AR G )
ABSZ PR, 80CR [ R R 38 U R T A S A ER, X
AWFFE A B A4 #EE 0.5 em, B BTG
A RRRSAHRER R, N2 2 ~3 BN
I 58 E A BB S SR R T o, 0T DR R A AR A
EEPS

ARWFFE A — LA R Z Ak O B R D, 7]
REFEG 2RI AR BRI, J5 AT HEA T 2 ol K
FEAWTSE ; QRT3 , % F— 28 DDH R J5 1
FAAE AN AVN A RERS A I [R] A B 15 3 @AW 5T
X T HEAR I BOSUIN DDH B85 RN ABEST , J5 W
B — L WTST  HE R S 50 DDH B SORIEAT I
BT, X T ZRTE RS HE T RO E &
B AVN () DDH {5 RIAWTSE, % T 12 DDH i
e E A AT PRI

S % X

1 Goiano EO, Akkari M, Pupin JP,et al. The epidemiology of
developmental dysplasia of the hip in males[ J]. Acta Ortop
Bras,2020,28(1) :26-30. DOI: 10. 1590/1413 -78522020
2801215936.

2 Vaquero-Picado A, Gonzalez-Moran G, Garay EG, et al. De-
velopmental dysplasia of the hip:update of management[ J].
EFORT Open Rev,2019,4(9) :548-556. DOI: 10. 1302/
2058-5241.4.180019.

3 Yang S,Zusman N, Lieberman E, et al. Developmental Dys-
plasia of the Hip[ J]. Pediatrics,2019,143 (1) :e20181147.
DOI:10. 1542/peds. 2018 -1147.

4 Tonnis D. Surgical treatment of congenital dislocation of the

hip[ J]. Clin Orthop Relat Res, 1990,258 (258) : 33 —40.



10

11

12

13

-176- IR ANJLIMRL 2 RS

20214 2 A% 20 %% 2§ J Clin Ped Sur, February 2021, Vol.20, No.2 ||| |GG

DOI;10. 1097/00003086 — 199009000 —00006.
Wedge JH, Kelley SP. Strategies to improve outcomes from
operative childhood management of DDH[ J]. Orthop Clin
North Am,2012,43 (3):291 -299. DOI: 10. 1016/]. ocl.
2012.05.003.
Rollo G,Solarino G, Vicenti G, et al. Subtrochanteric femoral
shortening osteotomy combined with cementless total hip re-
placement for Crowe type IV developmental dysplasia;a ret-
rospective study[ J].J Orthop Traumatol ,2017 ,18(4) ;407 -
413. DOI:10.1007/s10195-017 -0466-17.
T S U Q| VA N 2 i (Y SRR PN
TREAR T ARG P ZHERTTELT]. IR/ LA
BlZuit:,2019, 18 (11):927 - 934. DOI: 10. 3969/j. issn.
1671-6353.2019. 11.007.
Yu JH,Li LY,Zhang LJ,et al. Surgical necessity of proximal
femoral osteotomy for developmental dysplasia of the hip[ J].
J Clin Ped Sur,2019,18(11):927-934. DOI; 10. 3969/].
issn. 1671-6353.2019. 11.007.
Alassaf N. Predictors of femoral shortening for pediatric de-
velopmental hip dysplasia surgery:an observational study in
435 patients [ J ]. Patient Saf Surg,2018,12.29. DOI; 10.
1186/513037-018-0176-y.
Castafieda P, Moscona L., Masrouha K. The effect of femoral
shortening in the treatment of developmental dysplasia of the
hip after walking age[ J].J Child Orthop,2019,13(4) :371-
376. DOI;10. 1302/1863 -2548. 13. 190029.
AT 06 , B Je MR, 45 K% DDH LRI i A2 Ao
R P T A AP 1 T S P Bt ML oS R T 5 07 56
[0 W /N LA REZ% 5, 2019, 18 (4) 1282 -287. DOI;
10.3969/j. issn. 1671-6353.2019. 04. 007.
He JP,Zheng C,Mei HB, et al. Necessity of femoral osteoto-
my in DDH of early age group:a prospective randomized
control study protocol ( FSODDH) [ J]. J Clin Ped Sur,
2019,18(4) :282-287. DOI:10.3969/]. issn. 1671 -6353.
2019.04.007.
Vallamshetla VR, Mughal E,O’Hara JN. Congenital disloca-
tion of the hip. A re-appraisal of the upper age limit for
treatment[ J]. J Bone Joint Surg Br,2006,88 (8) ;1076 —
1081. DOI;10. 1302/0301 -620X. 88B8. 17592.
Carroll KL, Murray KA ,MacLeod LM, et al. Measurement of
the center edge angle and determination of the Severin clas-
sification using digital radiography , computer-assisted meas-
urement tools,and a Severin algorithm: intraobserver and in-
terobserver reliability revisited[ J ]. J Pediatr Orthop,2011,
31(4) :e30-€35. DOI;10. 1097/BPO. 0b013e31821adde9.
Badgley CE. The etiology of congenital dislocation of hip
[J]. Clin Orthop Relat Res,2008,466 (1) :90-103. DOI;

14

15

16

17

18

19

20

21

A3Z 5| A v

10. 1007/s11999-007 -0020-7.
Adanir O, Yuksel S, Beytemur O. A new method for the as-
sessment of reduction tension during open reduction in pa-
tients with developmental dysplasia of the hip[J]. Eklem
Hastalik Cerrahisi, 2019,30 (1) .38 -45. DOI. 10. 5606/
ehe. 2019.61744.
Abousamra O, Deliberato D, Singh S, et al. Closed vs open
reduction in developmental dysplasia of the hip: The short-
term effect on acetabular remodeling [ J]. J Clin Orthop
Trauma,2020, 11 (2) ;213 - 216. DOI: 10. 1016/]. jcot.
2019.09.010.
Yilar S, Toy S,Kose M, et al. Comparison of open reduction
alone and open reduction plus pemberton osteotomy tech-
niques in the treatment of developmental hip dysplasia at
walking age[ J]. Eurasian J Med,2019,51(3) ;228-231.
DOI:10. 5152/ eurasianjmed. 2019. 19052.
Al Faleh AF, Jawadi AH,Sayegh SA et al. Avascular necro-
sis of the femoral head: Assessment following developmental
dysplasia of the hip management[ J]. Int J Health Sci( Qas-
sim) ,2020,14(1) :20-23.
Atsumi T, Kuroki Y. Role of impairment of blood supply of
the femoral head in the pathogenesis of idiopathic osteone-
crosis[ J |. Clin Orthop Relat Res,1992,(277) :22-30.
Cooper AP, Doddabasappa SN, Mulpuri K. Evidence-based
management of developmental dysplasia of the hip[ J]. Or-
thop Clin North Am, 2014 ,45 (3) . 341 -354. DOI. 10.
1016/j. ocl. 2014.03. 005.
Chidambaram S, Abd Halim AR, Yeap JK, et al. Revision
surgery for developmental dysplasia of the hip[ J]. Med J
Malaysia, 2005 ,60 ( Suppl C) :91-98.
Badrinath R, Bomar JD, Wenger DR, et al. Comparing the
Pemberton osteotomy and modified San Diego acetabulo-
plasty in developmental dysplasia of the hip [ J]. J Child
Orthop,2019,13(2) :172-179. DOI; 10. 1302/1863 -254
8.13.190004.

(¥cA3 B #7:2020-02-20)

FEYE, RS K, B A, S B I v

HXF 2 ~3 % Tonnis [ BUL FHEMEXT A EA R EHIR
SIFRCRMBETE [T ] e RN LSRR 5 ,2021,20(2) : 172
—-176. DOI;10. 12260/ lcxewkzz. 2021. 02. 012.

Citing this article as: Duan JH,Zheng PF,Hu XY et al.

Efficacy of femoral osteotomy for children aged 2 — 3 years

with Ténnis Grade [I developmental dysplasia of the hip
[J].J Clin Ped Sur,2021,20(2):172 -176. DOI: 10.
12260/ 1cxewkzz. 2021. 02. 012.



