ch

B 2 B % 3

&
8, No. 8 July, 1985

Vol
/Mg F4Y €4 X8
]z FPeat
Y - YT - AAE - UEHY - FElE
— Abstract —

Surgical Treatment of the Patellar Fractures

Hak Yeong Jeong, M.D., Seung Wook Yang, M.D., Young Cheol Shin, M.D.,
Han Sung Park, M., and Tae Ho Joo, M.D.

Deparment of Orthopaedic Surgery, Maryknoll Hospital, Pusan, Korea

Recently the incidence of the patellar fracture has been increasing because of frequent traffic acci-
dents and industrial accidents, and its treatment is considered very important due to the involvement
of the articular surface occurs in most of the cases. Comminuted displaced fractures of the patella
which are difficult to reduce accurately and to get stable internal fixation, may lead to traumatic
osteoarthritis, chondromalacia, extension lag and limited ROM of the knee joint.

The retrospective review was undertaken of 49 patients with patellar fractures treated by surgical
methods and a follow up of more than 1 year at the Department of Qrthopaedic Surgery at Maryknoll
Hospital between Aug. 1987 and Jan. 1994,

The findings were as follows ;

1. Most fractures were encountered in man from twenties to forties.

2. The most common cause of fractures was traffic accident, followed by slip down or fall down.

3. Comminuted fracture was the most common type in this series.

4. Large separated fragments of the patella should be accurately reduced with rigid fixation in the
rationale of the intraarticular fracture.

5. The most favorable results were obtained by Modified Tension Band Wiring with supplemen-
tary circumferential wiring for comminuted fractures and the result was superior to other operative
methods.

Key Words : Patellar Fractures, Modified Tension Band Wiring, Supplementary, Circumferentjal
Wiring
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o] 75HRd 49918 Ao Stk

2 MY gl oYy 2x
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om gEHo| 7§ 20helM 40U 7 T3, 4% 2
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3. 28ef 3o ¥ &4 7™

HEES

Z39 e mEATrE 308 (61%), Wz
A F&o 27 Ao 12:{24%), £33E 949
23 efe] 72(15%) ek, &49) 1AL A4 9
gl gk 3o 288 (57%), 7+ =l &g Aol
44 (8%), 2% g6l <7 Aol 178 (35%) At
(Table 1).

4, SHEe| oot ey

3o ¥R S8V ) 2 24 Hxd w
2 3 24, 53 23, ¥4 ZH= EFeEsle
thA] B4 24 & Bostman® 9 4hyd] 2jst #

HuckHFig. 1. ols ¥4 F4] 364 (73/)
7V wated, [3of 68, 1A%l 16, [BH
o] 108, TFe] 48igen ooz 3 o

2 Fdo| 28 (6%) )R tHTable 2).
HAd S4o] 418, AAd 2o gallelUrt,

Table 1.Cause of Fracture

Cause Direct Indirect Combined Total(%)
Traffic Accident 16 14 30(61%)
Slip or Fall 5 4 3 12{24%)
Direct blow 7 T(15%)
Total 28 4 17 49(100%)

Fracture Tvpe Displacement
Tvpe I Latitudinal ¢ 2fun
Longitudinal ¢ 6rm
Step or COver-riding » Znun
© Q.W
- 1 Latitudinal { 2mm
yoe Longitudinal 7 6mm
(&%&' Cpg Fogpablaty
B
Type U G CL) Latitudinal » Zrom
DC\ Longiudinal ) som

Fig. 1. Classification of Comminuted Fracture of Patel-
la by Bostman Q, et al
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6, A2 gy

An Wy Ade 32 Fdo| o4 A9 A
Zo wet AFsgon 498F A Halrt 4
me]F, FEHL] A7b Jmmel oAV £ 3H

2 A, 4721 713 (Quadriceps mechanism)

Table 2. Classification of the Fracture

Type Number
Transverse 11
Vertical 2
Comminuted 36
(by Bostman)
Type 1 6
Type 1A 16
IB 10
Il 4
Total 49(100%)

Table 3. Associated Injury

Type of injury Numver of Patient
Lower extremity 11

Upper extremity 4

Spine fracture 2

Skull & Face 1

Total 18

Table 4. Method of the Surgical Treatment

o] &4o] 4% 4409 st BHA HE L Uz
Aed NPasn 249 F=rk A ool &
7bs AW BERL Aol oYY SalelM =
F e dAled AP 884 A8 % Uz
e MY 40l AFgEd 2D 2@ 2 1)
HQ & 7 n3e] 209, A¥REd 24 1

228, WAER 23] 28]tk Table 4).
. &3 23
S8 L HOXE (63 H

634 A A2, ARz 4y £4% Wt

+% 28359 TE 2 HE3E FAE Udad
o oAbl 238§ 029 Bostman 5§ Al
TAZY #4 24 F=He] 2o Hon, £4
F 7dtel ARSFEY A wd P REopEel 34
24 nFEE dAZln FER] N 23 & 45770
Al atedn),

¥ 1d Fo A FIRF 278S Bge =
Bole A4 #HLEFE D Weste] 7iFel
23§49 FAE AU} (Fig. 2).

FEl 2 :=C# (35 )

354 WA Bz, A90F Awo] A 4
&g o}l £ VAR FF U £38 32
2 Wesgch WA 444 23 Bost
man ¥F A 139 A44 24 22 208 1
olel, 4% 5U%el ABHH) 2A 1% W ¥
AR B 20 2AEE ANsn FeH Hu
#2320 2YeAAT,

2% 19 3709 ol FAIBAY A3 A9 2

Total

Method Transverse Yertical Comminuted

M.TB.W. with C'W. 3 17 20
M.TB.W. 8 14 22
Screw Fixation 2 2
Partial patellectomy 5 5
Total il 2 36 49

M.T.B.W. : Modified Tension Band Wiring
C.W. : Circumferential Wiring
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Fig. 3. A. Roentgenogram of a 35-year-old male shows

Fig. 2. A. Roentgenogram of a 63-year-old male shows

comminuted patellar fracture, Bostman clas-
sification type ] A.

B. Postoperative roentgenogram shows modified
tension band wiring with supplementary cir-
cumferential wiring.

C. At postoperative 1 year follow up roentgeno-
gram shows firm union of the fracture site.

comminuted patellar fracture, Bostman clas-
sification type [ .

B. Postoperative roentgenogram shows modified
tension band wiring with supplementary cir-
cumferential wiring.

C. At postoperative | year 3 months follow up
roentgenogram shows firm union of the frac-
ture site and removal of wires.



Table 8. Classification of Results(by West)

Fig. 4. A. Roentgenogram of a 43-year-old male shows
comminuted patellar fracture, Bostman clas-
sification type II.

B. Postoperative roentgenogram shows modified
tension band wiring with supplementary cir-
cumferential wiring.

C. At postoperative 1 year follow up roenigeno-
gram shows migration of one K-wire and
partial resorption of bony fragment.

Result

Criteria

Excellent : able to do all their usual activities with minimum subjective symptoms, needed no medical attention, and
had a range of knee motion greater than that before surgery, or-lacked less than 5 degrees of extension or
10 degrees of flexion, as compared with the accepted normal.

Good : able to resume all their usual activities with minimum subjective symptoms, needed no medical attention, and
lacked no more than 5 degrees of extension or 30 degrees of flexion. The knee was weak but this did not
handicap them, and atrophy of the quadriceps did not exceed one inch.

Fair : some minor handicap in their normal activities, such as complaints on climbing stairs or running, or they

lacked more than 5 but less than 15 degrees of extension or more than 30 but less than 45 degrees of flexion :

quadriceps atrophy was more than one inch.
Poer : did not meet the standards just recorded.

5 A4 BRYen FEYUE FYY d4d8ES
sl m Westel 715l 2% $-4o ZAug A}
{Fig. 3).

Ee 3 10l O 2 43 &)

434 @1 VA2, AYF Tl 5y &4E
Wol 3 UARel BF P ¥FL FLE U
sielch AMl 274 $%47h2e Bostman £

A LEe Add 24 249 2380 Hely Fub

£4o2 5 4R 2o AU FE AH=E )
o] £4 F 1447l AFFEd 2 a3y ¥
71 8 7 RS A¥sta AR 43 n
g 673t AT,

EF 150 FA| #EF 4 Ade ol &
AHe 48 F5 4d Bolm glov FEge A
Fe] #E 52 AT Westd] 71& A% <=
3 axE BT (Fig. 4.
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AR 274 S e fEe FEMe] AdEm
43 AdE 2H 49 71Fez g A
& Azle] HGrle dsl] oz AREe 7|Ee] ohY
A B F e West™2l 715 (Table 5)°l
el 228 23 &% HY, %, s¥E %,
A AE el o $¢, FF, BE, E¥FFoE
Bristgoh, ARgsEg A 2y #2 Rrzes
4 7l n@se AAY Ay =F 2370,
&3 ATHl LA Ared 1HS &F $4E
28 A7 Ay & A 28F A, 184
gl 3672 E&EHYD T FEL 6.5F 4
F Ao, AF1T §&5% gz, €84 %
& 23 130x AHATE BBL 5 PUL, West
9] 7lEd] 2§ $4 158 & Hod & Yo ¥
o] 5 AR AHES I& £ U (Table 6,
7. EEFL F sE M Ad ¢ o 43, #
A 2 24, AR ¥ #Fdel A 189
(Table 8},

Table 6. Results of the Treatment

v, 2 &
Mg QAN A4 & I gle AH
2] FAE (sesamoid bone)*'"EA AlFRIH0
A Radtn oSl W nIHhoE 2H
2 A&7t Hase] gloen, o HAE fdAded gl
3 o] B A s7kHe] Z]Ag £EY] AR
AHFETEe] ke Thol Bty et FAA
#He, FHe ffd2s gegn qEEe] #3
HE o] 2 SNE FHE FEF F R0l Had
o MEE dE AT B &34 7w 83
AL ddsied dE AMR329 lever arme
F7HH o2 sade) JAEE FAAAIR, o
F #Hd dgFE, dE#HE o =RE B
AA e F HEEH AR vlE g4 T
13.16.19}9_} 7]%01 9\1;]_ __7H_‘cLo E.Lﬂ,‘_':%j} %Lg]{f.
#(intracsseous arterial pattern & extrao-
sseous arterial pattern) & ¥’d3lz ged I
cRo e AFevlE P91 FEHe] U 38
TR zE 5NN Yot £/MERE0] 3lon
2 23 {7t AslolA, Scapinelli™e) o sha
s 2o}, 2|4 o3t HUF-E Folrte

Range of Motion

Method Bone union Immobilization Quadriceps

(weeks) (weeks) atrophy(case) Flexion Extension
M.T.B.W. with CW. 6.5 36 130° o
M.TB.W. 8.5 55 120° 5°
Screw Fixation 10.2 6.2 1 115° o
Partial Patellectomy 6.5 1 105° -i0°
M.T.B.W. : Modified Tension Band Wiring
C.W. : Circumferential Wiring
Table 7. Classification of Results(by West)
Result M.T.B.W. with C.W. M.TB.W. Screw Fixation Patellectomy
Excellent 15 12 2
Good 4 7 2 1
Fair 1 3 1
Poor 1
Total 20 22 2

LA

M.T.B.W. : Modified Tension Band Wiring
C.W. : Circumferential Wiring
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Table 8. Complications

. Complications Number
Wire breakage & migration 4
Joint stiffness 2
Superficial infection 1
Refracture 1
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A E3A dse Aez EHa¥sd glon
Insall'’oll &]318 40tholl A 5000 Alel7} 71 Bm
drbell A Zaste] fddEe Featamd €
Heol mBAtze 27 AR B Roed Hudn
slovt zAtget Aol 20004 40ch7hze] &
FollA 73.4%F ARgon Jduied He 60 12
Gt AN Zdalden], mEAlmel 23k AHe] 30
d(61%) = 713 5L v&¢ Jedsled A5
Hl &g ok BYth olB @ Ay e4F 2H
o] BEE gol s dF S FRlol &5 24
gtk A RodEchn Ao,

49 7HE Ay 9g 2 3 ¥l s ¥
ogd $ glen] Griswold®e) 2sld 2y 28
o3k He A 24 20 g2 v 99 #
HE AR Te] Z1AE ol 3R] &@dE 25
Ao dAlsls ZHE BE gt FEEHe ¥
Sdo] grin sk

Bostman® & 4 4d& 379 Fo& AEsln
A 12 44 BHE ARG g o8, A 22
Z@de| 5% FIF JuoiM HH ety i
AbE o] Tl 9@ T el EF 24
&, A 3TL sHAL A AT ey
o] e F9E& u Bl AAEs] A
FAME el AP AR B Z3AE A 2
o] 7HF Bt A e 9§ o] 284
ool 2lg Feo] 48, FEe FFE B B
dot 363 (73%) = 718 ®skm, ¥ =de] 114,
2 Zdo| 289

A A2 49 F 5-7%7 g 23z Bvn
Ela giont 19499 Scott™+ 196¥9) EAF &

A& B4 B3 stRed, v o] HA159
#2 81.2%, /N Sde] 378l 18.8%=A] A
AHge] 4 e E3o] 4941F 4102 84%,
A EEeo] 8= 16%%] A FAKR Bl&2
22 Feas

&8 239 AR FHVE AE ANRE 7™
o] d&dE REFoEM Yed L HEH}e
em, Ase 2 Y H A, U, 8/
o] WAgE Foll ohel g £ gleut duitye

2 4m ol4e] ZAMS o7t sl 2P, 2wA
s 23N UAYG 3mel e BEAS Aet

A= AL, BAYR 71E Felrt de AT 2HA
= BEAR FH*Y g7}

£ME Fde A8 e zE &3 JYaA
2 2E FE dEAg 94 FAE g g
£ Fo| 9o, o|F &34 WuAYes 8 2
A 13, F 74 13, MagnusonHd 113, VAL
- S e B s B e 2 o= A e B
ol &2 gle). HAZ & 3 27| &8 58
Aoz, FiATo AHE AR HPAA
ZHEE FAAA ¥ o, YguF /e B
AE = gleE AEHO ZFd 3AHED o)lg WYoem
2709 K-8 7184 $o8 A% §F 541
€ 7iF AR JEATIE Y FH 23 e
o] dg] BF=Ee] $tor, Weber™, #7Fl ofst
A T AHE FoR ARlstn AW AHE
A7V AR Aol & 1 Juygy
Bod $43 Aolgtm Rmg df glth, Weber™
T AHE o8 783 FFHAN 7R
WiyEe &&5 vlardl] Magnuson wirings®
Modified tension band wiringS A% AL
cirumferential wiring®lx} Standard tension
band wirign Bt FH FHe Eer Hen
retinaculum &9 €4 4Fol r|qFcin &
Ao LotkeE"& &/ME9 2N Umg
A 2 s F Y 2% 2 AO A Y
9 AHE tt B39 longitudinal anterior
bands with circlage wire(LAB/C) 7S A%s}
Hi 1679 €/ME 23 AN FL A5 B
=g 8 Qlck, AAES Held § It B
A AFFEd 4D YL BolRez &
A 7w & Al F4gE et s RESE

— 584 —



glem ¥ nFHNNNE @EAH 279

LFE AT 2N &5 7 31%:2: ofihg & <l
o, 27|12 25 F o0& sed vg BEad
Azg A, 249 Fxr Ao & S89HL 3
< F A AR £ 32 5oz BEd A
Aol Erte st 52l dished €9 UL AA
83 #7% JIdE 29 2Hd 3ste= 2R &

T AL A,

FHFoRE =3 4 AHe e 424,
¥ T4, FEAH AL A dEE0 229, &
B2 737, A4 oksl, A g, B K350
ATtz B3z gleut B slng @ @)
H8g Ry JEFE Ay JuPoz A8
2 Z71d $EEEE AlEdd AF el #
AN AL 7 = sleet dzgEn, o &
AFFEN 2H n3es P HErrH9 84 A
e 58 A2 HoHE dE 5 o] EFS
dksla, Zv] TH%d £ 45 2L F 9
Aez Aggc RS ALdME ZM oy
9 ool% 43, T 2 24, A3E R #Hgo) &
7 1oyt 284 Tae gtk

3]

fo

V.22 £

AZe) 24 e wEd
swEdl 994 284,
e % BE £F FHFE Fh
$7F vk

#1E 844 $49 29 dWHo= A8
2 ARG 22 2BE R AL B 24
2YE o FOTH 27EE VA, Aud o)
1A BE HnPeR 271 #¥ £5E 44
& 4 Qo) e A A2 P vls) vad B
o & 20E 7T £ 9E Aoz A=en

Puse B2
A3, AWLE
F& Yehie 7

mlo

REFERENCES

I} 2o, Aoy, JEE, 48y, e, o8y
P EE BHY Y44 nd JdaFFer, 6-
2:255-261, 1993,

2) YeiE, oled, HEH, wyE ds &7
g 49 ¥948 n@d weEyysasiz], 20-

3)

4)

5)

6)

7

8)

9)

10)

1)

12)
13)
14)
15)

16)

17)

18)

19)

20)

2D

— 585 —

1:167-174, 1985,

# g %JMP olsT, H o, NEE : 2
FF % Ud 29 94 22 HIFTIH
387, 23-4:977-982, 1988. _
Sed, PAX, @ 2AE 24 dY ¢
A3 nE gaFAER, 4-1:112-118, 1991,
SHHF, 2HeE HSH HYEE U=d - 2
& 239 Y8R 23 PP YA, 13-
4:983-990, 1988.

o|l2F, H7HE, =X, £33, 3ES4, ol
e E E4e A8, didFI A, 6-2:247-
254, 1993,

7|8, =9, Z7|® : Tension Band W

HHE o8¢ 23 A8 I gy Yy
2], 13-4:741-751, 1978.

Bostman 0, Kiviluoto O and Nirhame J :
Comminuted displaced fractures of the patella.
Injury, 13:196-202, November, 1981.

Bostrom A : Fracture of the patella. Acta Orthop
Scand, 143:1-80, 1972.

Crenshaw AH : Campbell's Operative Orthope-
dics. 8th ed. 841-847, St. Louis, Mosby Co, 1992.
Evarts C McCollister : Surgery of the muscu-
loskeletal system. 2nd. ed. 3461-3466, Churchill
Livingstone, 1990.

Gray H : Anatomy of the Human Body. 30th ed.
282-284, Philadelphia, Lea and Febiger. 1973,
Griswold AS : Fractures of the Patella, Clin
Orthop, 4:44-56, 1954,

Imsall JN : Surgery of the Knee. 2nd ed. 1085-1102
Churchill Livingstone, 1993,

Lotke PA and Ecker ML : Transverse Fractures
of the Patella. Clin Orthop, 158:180-184, 1981,
Rockwood CA, Green DP and Bucholz RW :
Fractures in adults, 3rd ed. vol. 2, Philadelphia,
J.B. Lippincott Company :1762-1777, 1991.
Scapinelli R : Blood Supply of the Human Patella.
J Bone Joint Surg, 49-B:563-570, 1967.

Scott JC : Fractures of the Patela, J Bone Joint
Surg, 31-B:76-81, 1949,

Weber MJ, Janechi CJ, McLeod P, Nelson CL
and Thompsen JA : Efficacy of Various Forms of
Fixation of Transverse Fractures of the Patella. J
Bone Joint Surg, 62-A:215-220, 1980.

West FE : End Results of Patellectomy. J Bone
and Joint Surg, 44-A:1080-1108, 1962.

Wilkinson J : Fracture of the Patella Treated by
Total Excision. J Bone Joint Surg, 59-B:352-354,
1977.



	0: 
	1: 
	3: 
	4: 
	5: 


