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= Abstract=

A Study about Lateral Displacement of Femoral Head after Treatment
of Congenital Dislocation of the Hip

S.H. Lee, M.D., C.Y. Heo, M.D. S.G. Kim, E.N. Cha and S.S. Hong, M.D.

Department of Orthopaedic Surgery, Guro Hospital, the Korea University,
College of Medicime, Seoul, Korea
The authors made a review of twenty cases of congenital dislocations of the hip which had been
of unilateral involvement and followed up for more than 3 years after reduction regarding differ-
ences and changes of the acetabular floor thickness, femoral head diameter and long leverage.
1. Acetabular floor thickness at initial diagnosis was 7.3mm in normal and 9.6mm in dislocated

side on average.

2. At 3 years follow up, the acetabular floor thickness was found as increased by 3.lmm in
average in normal side and 4.2mm in affected side, The hips reduced before 1.5 years of age
showed only 0.6mm increased in average, and those reduced after 1.5 years showed 1.5mm
increment compared to normal side at 3 years followup.

3. The femur head diameter at 3 years follow up were 25.8mm in normal side, 27.4mm in
disloacated and the distance of the femur head center from that of body were 62.2mm and 68.
Omm, respectively, more distinctly displaced in dislocated side.

The authors noticed that the increments of the above three measurements were marked in the

affected side than the uninvolved side and it seemed less remarkable in cases which were reduced

early, especially before the age of 1.5 years.

Key Words : Hip, Dislocated, Congenital, Acetabular thickness, Femoral head diameter.
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a. 9y 9 MHHRIX

2081 9] ol I+ 68 (30%)8 FF A
Ho| 294011, Azte 1431 (70%)E H
Adelo) 3.74 0|}t (Table 1). A Foje] H
TAHE L 334001, dyrl= 2311013t

b. Oj &

o|FN A FHZo] 132 (65%), $Zo] 7
(35%)&, & 35254t} (Table 2).

c. A8

2089 i3 ABE AMuFHI}AN &5A
2a3ln JAZ U EAEF X4 Hu1nH
g F$ot 138, B84 B £ #HG F
e 18, 983 FE4£ ¢ Salter ¥HF

Table 1. Age and Sex at Diagnosis

Age(TRe SeX  Male  Female Total(%)
>11/12 6 7 13
1- 111/12 0 3 3
2- 211/12 0 0 0
3- 311/12 0 1 1
4- 411/12 0 0 0
5- 511/12 0 1 1
6- 611/12 0 0 0
7- 711/12 0 0 0
8- 811/12 0 0 0
9- 911/12 0 1 1
10-10 11/12 0 1 1
Total(%) 6(30%) 14(70%) 20(100%)
Table 2. Laterality
No of cases
Rt 7( 35%)
Lt 13( 65%)
Total(%) 20(100% )

TE 48, #¥3 HEe¥F THT dEe ¥
HEE dZE 2808 AP AAAaHE
A =FFES 1#HA 39F AgTt &4
o] o] #¥3ZFH AHEIF modified klisicE2] 0.2
AgsHged, £ 1ddAe dEIFe] £8-
q AL Aol Qo] FAIFo|th

2. BEUY
BAD AZe Bite] AFEY BIAGHEG ol
gadon BYe PEeYR AT APl 2

K]
%= H 4 F (obtura-
Ag 71202 34
t} (Fig. 1).

H 1A FAE 3= dyes vTe #
F 79 (iliac component) 2] A3 <A (dense
subchondral line)©] 4t4} A & (triradiate carti-

Table 3. Treatments offered

Methods of treatment No of cases
Cosed reduction 13( 65%)
O/R +Capsulorrhapy 1( 5%)
O/R +Innominate osteotomy 4( 20%)
O/R + Femoral shortening 0( 0%)
O/R + Modified Klisic* 2( 10%)
Total 20(100%)

*Femoral shortening + Innominate osteotomy

Table 4. Criteria of Acetabular Index(by Seve-
rin 1941)

Category Angle Reult
Normal <207 Satisf

Good 99294° atistactory
Fair 252277

Poor > 27" Unsatisfactory

[
Fig. 1. The dislocated right hip has a thick
bony acetabular floor than the normal left hip.
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Fig. 2. The thickness of the bony acetabular
floor i1s measured as the line a-b and the two
sides are compared by expressing the dislocated
hip as a percentage of the normal one.

Fig. 3. An alternative method of measuring
acetabular floor thickening, c¢-d. Point d is
marked where Hilgenreiner’s line crosses a line
joining the medial contours of ilium and pubis.

lage)o] 91&ua Thyes EZoA 2HF WS
9] vt F3 4 (pelvic iliac cortex) 7} A 2 A A
A2 FFdon, FFZd dIT g7Z9
718 WEE2 JeEh Al (Fig. 2).

vl et A AFe FEol oldE ASe
Hilgenreiner’s line¥} acetabular index lineo] %
e 2AHE FEPdeR £YANE 233
Atk (Fig. 3). dEEF AR dEEFo
= 4 9g&Fue £HAYE Ao, FF
7 YElA &E 73°L‘ FUdA S
o} (Fig. 4). 283 dE S AANFA A
Ade dEEF %’8"3—:‘51 A FAY
A g EAH3G FA4ETe wWEg=2 el
Atk BTN AAle BRAoZ vFe F
AZ7 2 H7A AAle 9F e Ay
Fog AWZAxn o]#]3 acetabular indexd]
A 71 & & Severin'¥¢] BEH & ulsgkth (Fig. 4).
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Fig. 4. Method of measuring head diameter f-
h, and distance of head-center from the midline,
e-g;g is the midpoint of f-h.

Table 5. Acetabular floor and femoral head me-
asurments in 20 patients

. Range Mean
Side (mm) (mm)

Thickness of ace- Normal(N) 5.0- 150 7.3

tabular floor at Dislocated 6.0- 18.0 9.6
diagnosis (D)

D-N* 00- 7.0 24
Thickness of ace- Normal 7.0- 17.0 104
tabular floor at Dislocated 7.0- 22.0 12.9

latest follow-up D-N 0.0- 80 33

Femoral head di- Normal 17.0- 47.0 25.8
ameter at latest Dislocated 18.0- 49.0 27.4
review D-N -9.0- 10.0 1.7

Distance of fe- Normal 48.0-108.0 62.2
moral head cen- Dislocated 56.0- 97.0 68.0
ter from body D-N -11.0- 21.0 5.8
midline at
latest review

*D-N : Differen as befween the dislocated and
moral side

HALA SN 27 DA FAe Y
ZojA W 7.3mm, BTZoA 9.6mmE FF
24mme] F7pF dRew, ulAer AP A
T AAZd A 10.4mm, EFZd A 12.9mmZ
B3 3.3mme Z7}7} 90t} (Table 5).

ZRAA AL M o v A T4 FUe A
2o Hlsle] HEF 32.6% 2 FIIE o] AR, v
Au AN BT 344% 2 F7HE A o]
23 v d A4 F7he FA7IZelY 27) 8
TR B, AHEHRE & JFo] gl v
T EFAHX 7 AES BT AAAdHe s, B
27t @A A &7 G g 78*"%& s
T&7re] Mg zfolz el 27 ¥ F
A FA F71e 25-35% F71U) SelE AY 2
gtowm 5-15% Z7}7} 448, 15-25% =77} 3
g, 0-5%, 35-45% Z7171 2+ 2# o). F
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A Aol BAZ71e 15-25% S 682 A olu} BZo|A AF Fuld @ wiAGE ¥

2k, 25-35% 717 44, 5-15% F7k7) 3 Aolqoy, MEE Aol ALaHE Fdo]
&), 55-65% Z7}7F 24 o]At} (Fig. 5). th olRoe 2 TPHo] FHEol He H$ H
ZAZo] ¥TA BEAZNY FAHAXNe AH T A#e] excavationo] MEFL He AL 4=

ACETABULAR THICKNESS

No of patient

6 - M
5 e
PN : initial
4 b — [ :follow-up
3 - "—'*

2 -
1k
1 IR IH
40 50

1
(0] 10 20 30 60 70 80 90 100
% Increase

Fig. 5. Increase in thickness of the acetabular floor of the dilocated hip expressed as a percentage of
the thickness of the normal side in 20 patients.

FEMORAL HEAD ENLARGEMENT
No of patient

10 |-

L T T

-40 -30 -20 -10 0 10 20 30 40 50
% Increase
Fig. 6. Diameter of femoral head of affected side expressed as percentage of normal side at latest fol-
low-up.
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LATERAL DISPLACEMENT

No of patient

-10 0 10 20 30 40 50
% Increase

Fig. 7. Increase in distance of center of fem-
moral head of affected side from midline express-
ed as a percentage of normal side.

& 4 gtk W 1541 o|stelA] HEo| H
A$e ¥ 3.7mme] F7p7 AYew, 154
ojgell A HEo] o|fojHyd AAAFY A+
£ 5mme| F7}7} Yo] R7|FEA] ¥TA F
AZE7H7F AL Fds B

2. NE|Z5 37

apA g FAA] S HFE AVle 25
Smme|ln g2 diAe 274mmE HAF 1.
Tmme] Z717F YAt (Table 5). HEEF =2
71 -5-5% % 5-15% Z7l7F Z 72 A
weton, 15-25% Z7}7t 34, 25-35% Z7}7}
2#019 1, -45 - -35% % #A2F ALL 14
1 %ltl (Fig. 6).

154 o]Hel Z7] FEe9 HE$ 13mme F
717F Ad 9 AdFEAlE 2.1mmy F7t

A
3. MHSHHUM LHEZF S He|

23A HEAZE 62.2mmolYgon] FA A
= 68.0mmZz #HT 58mme =7 AUt
(Table 5). AAFHMANA HEZFF FH7e
Al FA4 A4S Hwsle 5-15% F7t
7F 1082 g¢%en, -5-5% Z717} 44, 15-25
% Z7}7} 34, 25-35% Z7}7} 28lojd i, -16
-5%2 A% ALE 14 YA (Fig. 7). ¢

2z Ho| AA% Z7|HE9 A% 56mm, A

Fig. 8. Four basic types of cartilage found in
the region of the hip;(A) physeal, (B) hyaline
(epiphyseal), (C) articular, and (D) the fibro-
cartilage of labrum(D1) and transverse acetabu-
lar ligament(D2).

AE9 AL 88mmE B ZFU7) UG
4. H|PHAIEL| W3}

Severin®l| 2] &t acetabular index &+ =7|
e gr7ZdMe Aol 4#, fairrt 14,
poor7} 1582 &2 & A L7} 43, B0
28 7971 168 ojR e, npxT FAAH
= Aol 93, goodo] 3#), fairr}l@], poorZ}
7d 2 NEY F4$r) 128, BHEE 4901 8
A Z7|d FES APst= AS HFASF7
FAEE AL #FY £ AJvh AAFAAMe
Zz7)de TEENE F Lo 11890, F=A
Ade 14AE dRE 9528 FBo| {4
4L 44 AUt

o &

7R e FA4 #FFA FuE WS4 (pel
vic wall)oju} v LA E A3 BAFE &9
o] Mol A3tx gy W AAEL HF
2 E3 AxNgHoz Z2AsAt t$7] v
T4 7} (acetabular anteversion)& A3 o
oupgko 2 #Fsta 7] wWFe HYPZ (ante-
version)°o] Y& AF FA /L F7HEGO. o
215 v FAIAS S Yo R Lloyd-
Roberts" 259899l 9| 20a FF4lo|
o #YAHNE FAHSFAT. Salter AFEste
A%, AdZe] FaHAT v A FAs 2
Wyl e weld AREL ¥TFA A
Agze dAgE BAHE AS Asd
SAz AzZednh oA TAZ 7
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F 2 4qe " FYo HESIFI gve R
olth. &, vl FwhHo] Fo] AWM 2
9] ulEWo] excavated®| WA AAsin, o]
3l excavation?] FEH YU #AY dEHIFF
o] Aot HFe HA A 8FWRE FA
¥7] A1&3is, #HEQAF (articular cartilage),
v 258 22949 E (undifferentiated hyaline ca-
tilage), A A< = (growth catilage;, ¥7F+3& A
%<1 F (fibrocartilage of labrum) S 2%E &
37t AYHeh ol F ¥l T M TH R W
HI=xA WA 20-50%2 Az} F8
3 BRo|n], AA A<l AA (biological plasti-
city)o] 1o} u] 7ol ¥ A (acetabular dysplasia)
o] 9% Q0] H}® (Fig. 8). v+ 7
Ale Agde oA B Brd 2HA
Y& & uge A% ZF¥PHo] o Wy HF
of MFAAZE FHEW 2 Fshe] WEgE
Z4 (inner table) & wetA Aoy FE
ZFog sy WEe A7 F4FF 2P
e g&woe] AT At ®Hot

Ponsseti’~%¢] o3ld n@d &9 7S
9] v A AW, node of Ranvier ¥ I Z
o] Aol A3l HF o|PAo] HU:
A, ol# s v A EAZIE Fr19 &7
Bk olyx, 279 E€7A: EHHY, g
A vFAY FAE FEHozm HTA FA
2 v F A EF A A HELR
A=A &4 FEP Hdx oju=Hx
o] ¥lFA FAY Frle AEHJoH, HA
2L vto] ¥ WALA AR o Fo3 9
£ FARPYY. HEESF FHoz FF AV
2 AAFAHMAA 9 AgFrtEg 228 + A
deoy ol AgFrste vlF EAZ)
HEEF 37| F7lY Edog AZdEd. A
A&y BPAl FFo A Fite o
Ao oaiA #H9HY, FHHRRE #3
=5 FAAY AGFrte 4 FEFE L
Aegh. gz HAE&AE, AFHES Ge o
A9 Br= 3 Po #8L o]} (Fig 7).
AAZFHAMN e dEZF FHZAE a, Ul
Hzle] AT RARIYNA EEFAHAE b
#ta 3tE, AAde Heo od] pb=Ga
£+ p=G(a/b)olt}.

a8, AP YA (static equilibrium) o
93 R=P+G(R=G(a/b+1)7} 59 u}&t
A P& 9dZgolll R & n@dd seAe
g8 e g ad A FrtE. gFA

g WwIge g4 3o olym w3 nyz
71Al ¥ AAtel wa} a.b gro] Wy @&
o &3 P.R @& F37] ojel$u} Frankel
3} Burstein¥el] 9]3lH a/be] e 2-3.50]%
G= 5/6W= Hrt}. datx P=G (a/b)=1.7-2.
9Wol R=P+G=25-3.7W= HI1 a’} 10%
z7l5lolx P, R #€ 0.2-0.3W7F gt} old
¥ BERS R @e F7td daAd m3Es
o FF9 WAl FU/EA H9, TF WA
o] A Fo HAHA FHHo| AAERE, 5%°]
W wg Frke 10% Aol AA Fi F
718 HAT 4 UtEY, Frankel®d] 2]t o

T2 2Lsle FAHULHE (joint reaction
force)e] 842 AZY lever arm(b)9} F
& o] lever arm(a)€ E gom o9 H &
o o3 #/HEWSFH WIE ZERIIY F
o] Hlgo] HEFE UYEHIFFA o & F37}
b A weElA 9ta #FE #HL abductor
lever arme] 3% ¢ & H&F 2AHEG. oA
29 Fo] Wge £ M s i 10
50210lo] YAHM, & BAle BH a, b ¥l g
ol 0.89 7I71&€5E WEHEFA A= §
o] ofsi A ZFAto]l giAIE T Paul®e] RaPEA
o) 239, stance phaseA] &JHZo] Zwhg &
A7l & 58 FAY HHe] ALE
#3319 o0, heel strike ZFo] 4.0xHZ,
toe off A o] 7.0x A ZF9 o] 7IsjAtn Y
t}. swing phaseAl® AW FHFo A
Az Ao e o] ety ok A=
olfigt U1 BAEWE Rile €FEF 1 HH
of B3 & sisHAEY, AT Az
217 Loz n@Ee V] HIYPAY WHIE
o g ¢ e 248 A4HAY

a4 g

AZEL 1983d 695E nedistue I
g BE& T2y FYqAAM AREHAE F
1098 e] A¥A 1dH g7 folF 3ol
FA7F 7bEatdd A& g#Eor 2048 E
Aoz v A FA, dEIFFA =7], AA
ZAME U 50 AddE s ofd
9} 2& HEL #EF & dUh

1. 27]1A¢A] 8T 274 AFSA Hit
7.3mm, ©$7TZA 9.6mmE gF&= H| 7Y
326%9 HE A7o] YAt

2. 271 B 359 =A7re) H A
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BLELE A

FA F7te B4FA 3.1mm, BT EA 4.

2mmE ZFEZR 7 FA 344%2 O
< 7 Al

3. 1.54] ojHe] HBo] o]RAN HLE
Zd] 2l8led 3.7mme FAZs7F AP
W, 1.54 o] Fo] AHZo] o]Fojzx 5mm2)
7} el =7 FBA v EAel Ao
7PHEE7E (AR B vEte HEE & £
At

4. €7 FEF 39 FAA YEHZF

2

32 i ofN = A

111

2 A4 EoA 25.8mm, §ZoA 27.4mmo]
of, AAMFHAANA dETF F43e] A

L

T

A& A 62.2mm,

=04 68.0mm=

g72e) 9219 220 o BAAA AN
5. oleld o 2ol BAY G FA2 <
@ 27] B4 W AAe] B4 e 24

oA #HsH
Qyzre o,
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