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= Abstract=

Results of Surgical Treatment of Patellar Fractures
— With Tension Test for the Rigidity of Fixation Methods—

Hyoun Oh Cho, M.D., Kyoung Duck Kwak, M.D., Sung Do Cho, M.D.
and Jung Hwan Suh, M.D.

Department of Orthopaedic Surgery, Dong-Kang Hospital, Ulsan.

The patella is an important component of the extensor mechanism of the knee. It serves to in-
crease the mechanical advantage of the quadriceps muscle by increasing its lever arm. Therefore, if
possible, when the patella is fractured, it should be repaired rather than excised.

Present surgical techniques for the patellar fractures utilizes principles of anatomic reduction
with repair of any associated retinacular tears, rigid internal fixation, and early institution of joint
motion exercises.

To compare the efficacies of the commonly used wiring techniques, we performed tension tests
with transversely bisected patellar models fixed with circumferential wiring, Magnuson wiring,
modified tension band wiring and modified tension band wiring combined with circumferential
wiring.

Also, we reviewed 66 surgically treated patellar fractures from Jan. 1984 to Dec. 1988, when we
had given every effort to preserve the patella using modified tension band wiring or modified ten-
sion band wiring combined with circumferential wiring.

1. According to the results of the tension tests, modified tension band wiring and Magnuson
wiring were more rigid than circumferential wiring and the rigidity of modified tension band
wiring was much increased when combined with circumferential wiring.

2. Of the 66 cases, 46 cases were treated with modified tension band wiring combined with circu-
mferential wiring, and the remainder were treated with modified tension band wiring.

3. On the whole, good and excellent results were achieved in 87.9% (58 cases). Unsatisfactory re-
sults were obtained in 15.0% of cases treated with modified tension band wiring and in 10.9%
of cases treated with modified tension band wiring combined with circumferential wiring.

4. Most of the unsatisfactory cases were so severely comminuted that could not be achieved
anatomic reduction, rigid internal fixation and early joint motion exercises.

Key Words: Patellar fracture, Tension test, Surgical treatment.
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Fig. 1. Various forms of fixation of the
patellar fracture.
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Fig. 2. Universal testing machine.
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Fig. 3. Results of tension test A: Circum
ferential wiring(CW) B: Magnuson wiring C:
Modified tension band wiring(MTBW) D:
MTBW+CW
Omm K-wire ¢} 1.25mm Circlage wire & A}&
319 wire tightening & 50kge] ¢l o g
Y43l Ao (Fig. 1).
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Table 1. Age and Sex Distribution

Table 3. Classification of Fracture

Age Male Female Total Type Male Female Total
10-19 1 0 1 Transverse 11 3 14
20-29 17 2 19 Comminuted 45 7 52
30-39 20 5 25 I 4 1 5
40-49 10 2 12 IA 20 3 23
50-59 6 1 7 nB 12 2 14
60-69 2 0 2 11§ 9 1 10
Total 56 10 66 Total 56 10 66

Table 2. Mode of Injury

Table 4. Method of Treatment

Cause Male Female Total
Traffic Accident 31 5 36
Pedestrian 10 3 13
Passenger 6 2 8
Motorcycle 15 0 15
Fall or Slip down 20 5 25
Indeustrial Accident 5 0 5
Total 56 10 66
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Comminuted

Transverse I DAIB I Total
MTBW* 14 2 3 1 0 20
MIBY. 0 3 20 13 10 46
Total 14 5 23 14 10 66

*MTBW : Modified Tension Band Wiring
**CW : Circumferential Wiring
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3 148, LY 93 ¥ oH(Fig. 5, Table 3).
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Table 5. Clinical Grading Scale (Béstman)

Points
(Maximal 30)

Variable

Range of motion

Full extension and range of 6
motion>120°
Full extension, motion 3
90°-120°
Pain
None or minimal on exertion 6
Moderate on exertion 3
In daily activities 0
Work
Original job 4
Different job 2
Cannot work 0
Atrophy, difference of circum-
ference of thighs (10cm
proximal to the patella)
<12mm 4
12-25mm 2
>25mm 0
Ambulation assistance
None 4
Walking stick part time 2
Walking stick all time 0
Effusion ’
None 2
Reported to be present 1
Present 0
Giving way
No 2
Sometimes 1
In daily life 0
Stair climbing
Normal 2
Disturbing 1
Disabling 0

Total score results: 30-28 points (Excellent)
27-20 points (Good)
< 20 points (Unsatisfactory)
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Fig. 4. Mechanism of Fracture
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Fig. 5. Classification of Comminuted Fractures of the Patella(Bbnstmen; 1981).
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Fig. 6. Operative method. A:Comminuted fracture of the patella. B:Fragments are made into two
main upper and lower ones using interfragmentary K-wire fixation. C: MTBW of the two main frag-
ments. D: Supplementary circumferential wiring.
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Az Ay <sruldi&yd Supplementary K-
wire2 Yz ddHov B 4Hin FE
ZA&0 T At FHHey HER Ang W

0 50 100%
— R i 1 J
BIBW 1 6 R e i’/ 7 ;7% 20

+
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Total 22

3 Excellent
Good
Unsatisfactory

Fig. 7. Results according to operative me-
thod.
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Total 22

Fig. 9 (A) Comminuted fracture (Bostman type I A) of the patella. (B) Postoperative roentgen-
ograms showing modified tension band fixation using figure-of-8 wire loop and two longitudinally

directed Kirschner wires.

Fig. 10. (A) Comminuted fracture (Béstman type I A)of the patella and comminuted intra-
arMeular fracture of the proximal tibia. (B) After open reduction & internal fixation of the patella
with MTBW and CW.



" Fig. 11. (A)Open comminuted fracture (Bsstman type 1) of -the-: patella after dashboard injury.
(B) The patella was restored by MTBW and CW. (C) Noted articular incongruity of lateral facet of

the patella.
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Fig. 12. (A)Severely comminuted fracture of the patella with bone defects. (B) Anatomical reduc-

tion and rigid internal fixation was not possible. (C) Roentgenograms of six months after surgery. The

result was poor.

ZME 2H & Bistromol] o3H HA A
9l ¢ 1%E A3t 40l A 500l 7+
B o 2:1¢9 v g2 FAo B IjPe
U, RS A $ele YardH ol 33540l
2 Hle 5512 dRoA "4 3¢ 34
th ol 7 599 nuo A a# s}

ENE FHE AFYY L THAFA o4
A s =d 2 A el (Dashboard injury) o 2]
g FHL gwtd oz A BHIEA FL7)
Zod, THLE F uF AFuId UF 4
Bt HA7] £3EE F35E Ul HE
& dorh =3 Ay L BHYYo| BF
stel ZA8d ASE AU AT RygAaz
vetdt) dutdog YT Hol g Edon
Busa o, AzEe AL RyzA
Z 53 A9E HA=Ho 2y ¥y g
olfre EEALS} FFA] A AEiuts E Ao
RHLE &8 223 B &io] 1
TR Z1HOIAY] WEY Aoz s
ol A B¥e BRygx dx )

3L

-698-

o A A A

EME SH9 ABE F£577 BgEA
WA Zgel A A BEEI}GY 19
A7 FE7AE €838 AA YA g
Ha Bl 2ZYUTE APt olF By
H} HE g UynAYo oF 8/ BuE) A
ko] 2047) ZuZANE F2 @84 B3
A A3 F 633 oz ArIYE
WA 2 FAde ¢F2ygA R uay
EME HE £ AdA S % X85} o
871 AAERAct 23y A2 Ao
g Aide dFYAALE =9 Aol Hu
Sl

SMEL <83 AAFL 38% 848
A A zgo o) hE AFne AH
oJHE FVANA F d¥L 5y YR
EME 249 ANEE €MF9 BARdE 7}
T3 BHENG BEJAIE AL gHdoz
o m2tA A9 43 N8 BEE sy
H 8 2 Adg 2% (Retinaculum repair), 2
ZE JuHel s =7 BHELEL 53HA
st A,



6,370 Km

?

Ans) X = 2R
X + 10 = 27m(R+A)
10

—_—=1,6m
27

A=

Fig. 13 The circumference of the earth plus ten meters will increase the radius by 1.6 meter.
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