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The “Four-in-One” Procedure for Habitual Patellar Dislocation in Children with
Formation Failure of Femoral Trochlea and Generalized Ligamentous Laxity
- A Preliminary Report -

Sun Young Joo, M.D., Kun Bo Park, M.D.*, Bo Ram Kim, M.D., Hui Wan Park, M.D., and Hyun Woo Kim, M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul,
Hallym University College of Medicine*, Anyang, Korea

Purpose: To evaluate the clinical results of a “Four-in-One” procedure for a habitual dislocation
of the patella in children with generalized ligamentous laxity and formation failure of the femoral

trochlea.

Materials and Methods: Five knees in 4 patients were included in this study. The average age
of the patients at the time of surgery was 5.9 years and the subjects were followed up for an average
of 41.6 months postoperatively. The clinical results were evaluated using the criteria of the Kujala's
scoring system as well as a physical examination and radiological findings.

Results:

During the follow-up period, there were no recurrent dislocations, knee joint pain,

limitations of motion or gait disturbances in any of the cases. The mean Kujala score was 96.8.
Two cases had complications related to wound healing but they healed eventually.

Conclusion: The “Four-in-One” procedure, which include the lateral retinacular release, medial
vector augmentation, semitendinosus tenodesis, and patellar tendon transfer is recommended for
a habitual dislocation of the patella in children with generalized ligament laxity and formation failure

of the femoral trochlea.
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Table 1. Case Summary

Age . g - Follow up
Case  Sex (v1s) Site Co-morbidity period

1 F 6" Lt Wiliam syndrome 53 Mo

2-1 F 5% Lt VsD* 49 Mo

2-2 F6° Rt  VSD 39 Mo

3 F 67 Rt  None 43 Mo

4 Foo47 Lt Down syndrome 24 Mo

*VSD, ventricular septal defect,

Fig. 1. A Four-year-old girl with a habitual dislocation of the
patella, Preoperative Merchant view shows a dislocation of the left
patella with severe trochlear hypoplasia,

Table 2. Kujala Scoring System

Variable Score

Limp

None

Slight or periodical

Constant

Support

Full support without pain

Painful

Weight bearing impossible
Walking

Unlimited

More than 2Km

1-2 Km

Unable

Stairs

No difficulty

Slight pain when descending

Pain both when descending and ascending
Unable

Squatting

No difficulty

Repeated squatting painful

Painful each time

Possible with partial weight bearing
Running

No difficulty

Pain after more than 2 km

Slight pain from start

Severe pain

Unable

Jumping

No difficulty

Slight difficulty

Constant pain

Unable

Prolonged sitting with the knees flexed
No difficulty

Pain after exercise

Constant pain

Pain forces to extend knees temporarily
Unable
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Pain

None

Slight and occasional
Interferes with sleep
Occasionally severe

Constant and severe

Swelling

None

After severe exertion

After daily activities

Every evening

Constant
Aﬁnormal painful kneecap movement (subluxations)

one

Ocassionally in sports activities
Ocassionally in daily activities
At least one documented dislocation
More than two dislocations
Atrophy of thigh

None

Slight

Severe

Flexion deficiency

None

Slight

Severe
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Total score: 95-100, excellent; 80-94, good; 60-79, fair; 0-60, poor,
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Fig. 2. Semitendinosus tenodesis and patellar tendon transfer,
Semitendinosus tendon was cut at the level of the mus-
culotendinous junction, and was sutured to the patella using a
suture anchor, The lateral half of the patellar tendon was split,
directed under the medial half of the tendon and attached to the
periosteum of the tibia,



Fig. 3. Proximal realignment procedure, The vastus medialis was
transferred distally and medially.
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Table 3. Kujala Score and the Clinical Results

Case Eggl: Result Complication

1 96 Excellent

2-1 98 Excellent Superficial wound infection

2-2 98 Excellent

3 96 Excellent

4 96 Excellent Wound dehiscence

LA

Ay B GWY SAE Bl e e ARE
A 10097 7HA17F He eAlo] aElen o5 A7
ARZZ £4T F £408 e 5 Yk, ARRY &
Hoze o BAd IAEY, YEHL BAs o
912 LAY olgE", A o557, WhAYE 2
Qs e g4 29 AYBLI LAY 9
1/2& 95ty shyrez o]H3te= Roux—Gold—
thwait $417 5ol 93 F $A0RE 9% Y 24
5 S Ay RARS Yshtoz olF BAshl Y
A& =¥ (reefing) A7) = Hauser &4, 4d9f 4
¥ glol €91 A& AlRets Hauser ¥ 24|
U Elmslie-Trillat 417 5 52 495 7% Sol
oIty 2, Z7te] $AEL e %, wEe
AR Qon] AAR 7t ATATE Hwd o] 71y

T AN Bazjuitt A0 A5-F3t FrbE = At
E4o] Tt Ytk Holth, E3E, AofofA e 4

=4 AW 19 Al M ZAA =

(tibial tubercle)?] Ad#gto] o}z d#glo]

1o
E
r
2
y o &

l'Ulﬂ oN‘
o
iy}
-
1o
oXx,
H1
é
M
I
)
Zi

1%] XH A4 (proximal re—
40, 379, Si3%asl 14T 5
«] ‘ITE]EJ’]' tlEo] S dils

10] Bk oﬂ Ao A o] 7} X]



“Four-in-One” Procedure for Habitual Patellar Dislocation in Children

o e P o
=
1o
<
e
oX
tlo
e
o,
rr
Ku)
Mo
olN
o
el

o ol
Ku)

re
-
o|N
')
il
1o
ox om
i) Ho
> rlr
o TS I wok

i
iy 4o 1
¥

o off {4 rob pob W)
)

1= N

[N
¥ A e e HTOrE

o Jo v o

=2
=
ot
ofj
She
rok
r o
oX,
oX,
H
2
o
il
N
~
olr
ol
o)

o,
o,
o

B xR
iy
(o]
aanl

=
IN o

o
)

Y
=l
oxl
-
rlo
&
)
)
N
N
ol
=
o]
o)
=
)
=
olr

o
=
El
wot
rl'_'(
st
—>ill
fu
i,
=
iff
o
=
rek
i
o,

)
]
2
BN
2o
My o
1 o

ool A 25

)
4>
%
rir
re
Jr

O

o T g

wr Hox2
o
oo

o 1 rlo
e
£
Lol
)
>
1©
=

N

mg 1o
ox L
N

o

T TIT R D

=
Eml‘)érlrrﬁ

oy = b
3L
K
i

o flo

o
uly oM

~N

e

=2
ol g

.ﬁ
ol
—

ot
o
=
< e
>~
>
arf

!
do 5

Hﬂé_‘zmﬁru
ook Hnoak A o

(

=L

fr
=2

g

2
(U
RS

=
s
iy
X

RIoost
X ﬂllﬂ ﬂ.IIO Oli) OHI
>
o
ﬂ
pass
o
ofr .—E‘
o

=

N

- o
’bo{)lt

Ao ot o ofr U2
oot
=
3
sl
ok
ol
H
Hu
™
1o

& 1o
S
\14_4
S5

o &
I
ot

QL
o
%2
o

3

Y, £

:
= o

& A 534 &
o

3
=3
oo
iff
ne
x2 7
uiCv]
=

ot

¢

rH

Eng =
ol
o
ofx
[op)
[\}
X
=)
>
=)
o

32 >

gool 4 WA W 43S QYo ek 2
U

’

Fig. 4. Merchant view taken 8 months after surgery shows a
well-located patella in the trochlea groove,
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Fig. 5. Merchant view taken 4 years after surgery shows a
developed trochlear groove and a well-reduced patella,
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