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A Clinical Study of the Patellar:Fracture

0-Hyurk Gwon, M.D., Byung-Wan Ahn, M.D. and Soon-Ok Ahn, M.D.
Department of Orthopedic Surgery, Capital Armed Forces General Hospital, Seoul, Korea

The frequency of the patellar fracture is increasing because of increasing traffic accident & sports activities and
its treatment is considered very important because the involvement of the articular surface occurs in most of it.

The authors experienced 54 cases of patellar fracture from January, 1979 to October, 1980 at the Department
of Orthopedic surgery, Capital Armed Forces General Hospital and the results were as follows.

1. The most fractures were encountered in man of 3rd. decade.

2. Thirty-eight (70.4%) fracture were induced by direct blow and the remainders were induced by indirect
violence.

3. The most fractures were stellate, communited fractures (44.4%) and transverse fractures (37%) which most-
ly occured at the middle portion.

4. The most fractures were treated by conservative method, circumferential wiring, tension band technique
and patellectomy, and the result of the tension band technique was superior to other operative methods
(shorter immobilization time, rehabilitation time, and wide range of motion of the knee joint and longer mid-
thigh circumference).

5. The rehabilitation period was shorter in the group of immobilization in 10° flexion of knee with cylinder cast
than in the group of immobilization in full extension of knee.

6. Skin lacerations, femoral fractures, and tibial fractures were associated injuries, and the superficial infec-
tions and peroneal nerve palsy were complicated.
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Al ol e, 21 M-8 2541 Ale]o) a7l 389 (70.4
%)% WFE-& 22 FYct(Table 1).

. fFMY 71N
AU L 124 (22.2%) 7 ZEALT} g Aolqd
Table 1. Age distribution

Age No. of patients %

0-—10 0 0
11-—-15 0 0
16 — 20 4 7.4
21 —-25 38 70.4
26 — 30 4 7.4
31-35 4 74
36 — 40 4 7.4
41 — 0 0

Total 54 100.0

20, 2 % %9 7%7F 64, motorcycles] 2 &
A7 6ddem vga Ane ¢gdddo. 274z
a8 Aol 41(7.4%), PnAAAAY LAtz 23
2ol 2849(51.9%), FAE Al dojHA APy
of 513 A$7t 640(11.1%), A7 Fol & 94ato] 2
A(3.7%)o1A 3, 241(3.7%)% £BE AAF U
st} (Table 2).

712 e Al oA Aol 3841(70.4%), b
Aol 23 2e] 160(29.6%) Qe

m. 39 defs} 2 F

F&o] 2841(51.9%), FH&o) 26°1(48.1%)% 2,
v A ZAo] 46(85.2%), A Tl 89
(14.8%) eI A ek

TAAY Aol A EFRENE YA 3L B3
ol 24 (44.4%), FAdEAo] 201 (37%) e, 21 5
AF 13790 FHel A A7 241(2.7%), 2
1/3°] 1291(22.2%), 3% 1/30] 6°l(11.1%)H2H,

Fig. 1. </43 4% vizd A7 AaA o4 AN FAEA 2S¢ A ny & Aty

Fig. 2. <718 349 AsiA A48 43324 f4F442 daygsdclh
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AL A Z A (oblique fracture)e] 8 (14.8%), FAFH
(vertical fracture)e] 2 <l (3.7%)°]%lt}(Table 3).

V., X2y

Aawge 72 2449 AARE, 249 ¥, &
4sl A% 5ol weh ddson, AU 497

10l e vBEH ez deaidd oy (Fig 1)
AAsda, FHY A7 AsAG(4mmel}),
FHZHAN FAHY A7 de A 59 Mde
TEAH W& AAFd=d o] F 169 #4354
2 WA (Fig. 2)stdx, 2d€ K342 oj43ld9 3
A} (Fig. 3)sl¢lx, 164l shuld) < (tension band te-

wo r

Table 2. The causes of the fracture.

Cases No. % Causes No. %
Traffic Passenger 6 11.1 Blow by
Accident Pedestrian 0 0 heavy 6 11.1
Motorcycle 6 11.1 material
Gun — shot 4 74 Electric saw 2 3.7
Slip down & falling 28 519 Knee extension 2 3.7
down accident : Total 54 100.0

le 3. &M &9 vlag AN AstA gL AAFARA K—24dE ol 43t HE}h

Fig. 4. <712 si#e Az 492 Az shddedd A A

— 905 —



Fig. 5. </4Z At A3 AY F4FH2ZAH A 02 AAeL Adstdch

Fig. 6. Diagram of the main vessels contributing to
the supply of the patella.
SG = supreme genicular artery.
MSG = medial superior genicular artery.
MIG = medial inferior genicular artery.
LSG = lateral superior genicular artery.
APP = ascending parapatellar artery.
OPP = oblique prepatellar artery.
LIG = lateral inferior genicular artery.
TIP = transverse infrapatellar artery.
ATR = antrior tibial recurrent artery.
(From R. Scapinelli, 1967.)

chnique)-& o] 4% F44 a2 (Fig H& APy
3, FEHA E43HY 6doME F¥H &4F A
Aee, HbAd A B3 44olME A &0

Table 3. Classification of the fracture.

Type No. %

Transverse 20 37
Upper 2 3.7
Middle 12 22.2
Lower 6 111
Communited 24 44.4
Oblique 8 14.8
Vertical 2 3.7
Total 54 99.9

Z 3 A< (Fig. 5 & Al stdch(Table 4).
V. E% XY

Fe¥F 4 2577 AN HarFoez mAg
o, €39 $E} Y39 24 ¥4 AF2E B3
S AYsigden, €% 4 13dEEHE 434S o4
¥ REAFHAEFS AT, £F 250 wabe)
%A] cylinder cast 2 wA 3ty (AAFHsRYL 3
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(93.75%)9 2H, o & F9 ZANTE 3E 6F, &
AEE YRV 8.8~16.1Fc)%z, €42 £59
92 112.9°¢15 5, mid-thigh E# & 36.5~44, Icm ]
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3, 2% fairzl 11(2.6%), goodo] 51(13.2%),
normal o] 324 (82.2%) 1l t}(Table 5).

E AR GRS dolR AN 100259 2
AT 4R AAY HTOE el vln FAY A
10239 ZATE BHLEE HE73Tel 10.96F,
mid-thighSdl &€ 43.7cm24 ¢4 AHY zAFR}
FALE HNEI NS 4.557 4255, mid-thighE#
£ 2.1cm7} 3ith(Table 6).

Fig. 7. Two patellae in sagittal section to show the
large vessels which enter through foramina situated in
the middle third of the anterior surface and in the lower
pole behind the ligamentum patellae (By R. Scapinelli,
1967).

Fig. 8. The patella by carring the quadriceps tendon
away from the femoral condyles increases the leverage
action of that muscle and lessens the effort required for
extension. The removal of the patella decreases this
leverage action—by an angle of 24 to 30 degrees—and
greater effort is required to extend the leg. The principle
of the patellar action is similar to the lessened effort ex-
erted when a bucket of water is drawn up over a pulley
rather than when it is dragged over the edges of the well
(By J.E.M. Thomson, 1942.)

Vi, sttt &4

T &4ees HY dAe) 8AZE MR Wy, W
HE Zdo] 4¢, AF FAHe] 342 u& Teldd
(Table 7).
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Fig. 9. a.&b.; Quadriceps moment arm.

a: Knee extension torque is directly dependent on the
perpendicular distance between the patellar tendon
and the knee flexion axis. Length of the segment of
tibia spanned by the extensor mechanism has no
direct effect on extension torque. .

b: At full extension, after patellectomy, the
quadriceps tendon lies closer to the knee motion axis
and therefore acts on a shorter moment arm (d1<d2).

c: A block inserted between the patellar ligament and
the proximal end of the tibia elevates the quadriceps
tendon and lengthens its moment arm (By H. Kaufer,
1971).
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Table 4. Method of the treatment

Type Communited Transverse Oblique Vertical Total
Method of treatment U M L
Non-operation 2 0 6 0 2 0 10
Operation
Circumferential wiring 10 0 2 4 0 0 16
K-wiring 0 0 0 0 2 . 0 2
Tension band 6 2 4 2 0 0 16
Patellectomy
a. partial 2 0 0o 0 2 2 6
b. total 4 0 0 0 0 0 4
Total 24 2 12 6 8 2 54
Table 5. Results of the treatment
Method Case Immobilization Rehabilitation time Mid-thigh R.OM. Muscle power Extension
time 90° flexion (average) circumference average F. G. N. lag
Non-operation 10 6wks. 8-21wks. (16.1) 40-47cm (44) 130.3° 0 1 9 -
Operation
Circumferencial wiring 16 6wks. 8-20wks. (14.9) 36-47cm (43) 105° 0 2 14 -
K-wiring 2 6wks. 13-17wks. (15) 41-43cm (42) 107° 0 0 2 -
Tension band 16 4wks. 7-16wks. (11.5) 37-47cm (44.1) 140° 0 1 15 -
Patellectomy
a. partial 6 6wks. 9-12wks. (10.2) 37-43cm (40.5)  110.5° 0o 1 5 -
b. total 4 6wks. 8-10wks. (8.8) 33-41cm (36.5) 107.5° 1 1 2 2 cases
(each 5°)
Total 54 4-6wks 7-21wks. (13.1) 33-47cm (42.7)  120.9° 1 6 47 2
Table 6. Position & duration of immobilization and their influences
... Immobilization Rehabilitation time Mid-thigh
Cases Position ] . .
time 90’flexion (average) circumference
28 10’flexion 4-6wks. 7-20wks. (10.96) 35-47cm (43.7)
26 extension 4-6wks. 8-21wks. (15.46) 33-46cm (41.6)

EZ3e] $HUE o|FrZ T THE Y AE
O‘ Qﬁ_ﬂql.S.T.lS.Zs).

&/ Ze Z9 4% (extraosseous arterial pattern)
(Fig. 6) 3 2<% (Fig. 7)) & ¥4 =] glon o] F
9]¢ 8¢ of oy @ (nutrient vessel)o] &7Z2 Hwe
A A} 2 2 (obliquely) E917be], I A F
7t 1/39] A8 10~12749 WP F(vascular fora-
mina)& ¥ Ao 2 e 3 (obliquely) 35 €M F
¥ ¥ (mid-pateller vessels) 3 %71 Z a4 (patellar liga-
ment) ¥4t 9] 47| F3 5% (infrapatellar anastomosis)

o28Y A Aoz FH8oq N 3 1/3

o TFIAUH YF £AT B £A4 £ 3UAA
F3she I ¥ #(polar vessels)o] Slo] FHA {7} A
v, €M329 7 1/32& 4 1/39 AT (transver-
se fracture) 3}, $}2 <24 (lateral marginal fracture)
o A% T A7) Adse FHEA At F
% dojudn, Scapinelli'®+ ol9 WEE 25%5 X
¥k

£/ 22 94 %% (linkage action), ¥ H49&% 4
(extensor moment arm), x|l 3}4-(leverage action)%
9 JAA 243 B RiRey dgFH, 28z
W25} AFTEY v g FEAAFE 4L o
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Table 7. Associated injury

Associated injury No. of cases

Skin laceration 8

Skull frontal bone fracture
mandible fracture
maxillar fracture
nasal bone fracture
zygomatic bone fracture

Chest rib fracture

Extremity hand bone fracture

femur fracture

W & D = DN NN

tibia fracture

1,3,4,5,6,9,10,12,21)

£7/1Z 4L Heineck'Wol) o3} Ftedal L 40
oz, YU vl % 6.6: 124 Fxtd Eictz 3
92, Thomson?Ve] 2|3pd Tutd sl & 404z, Y
o vl 9F 21 124 Ao Esvin g o, AR
9 FAdAMEe 9 ErHdoE U3l A dF L
20~404 (7 25.154) 10w 25 Fal fapolq]
o},

W4T 22 AYHAHEY HHYH o3 dojnd 5
2l2v}, Heineck'@e| ojatdl 23 w& Y 2
49 24 (muscular action)ell ¢l ste] de]drtm 34Q
oo, Griswold¥e)] 9Jat® A P4y, 74y 9y, AHY
7b4 914, A A 9 (tangential force)o) o3 Yotz
Az, AYAH ¢ A5+ A7 Qe de¥IA
(simple transverse fracture), 2 24 (vertical fracture).
‘ﬂ‘d% (marginal fracture) ¥ A4 4 ZHe] dojr}

o, A elge % AS-E el Hdxs A
Aste s d2do] dojvn, AR ¥ 7
£ = o -ZFZ A (osteochondral fracture)o] dojdrix
ek HAES HSele WP Yo] 384, THAHe
16l om, JAaEfFde] 244, FATH] 204,
ApdZ el 8o, A THe] 2401t

Scott'”elf of st wiMwA FAo] 81. 2%, WA F
o] 18.8% A3, w5V 2t v FE o) 84.
6% MAA TAo| 15.4%010em, AAEY ASe
A7} 85.2% FA7F 14.8% 0l A v}

NEE A SAY A5 FH vl 2 Wy
o] g2} 4% gloul, Heineck!®w AP HE, A
FA A JEHS $A, A ¥z AFEY
R4 715 E5e A Y A AR}
of gctx FAYP oo, o s FHFR A7
HE 5% aei= ool & Ao|th

Ayl ey ay, 3P &, FE =
A €MF AAEF G A97r sl A
Edo] A3 AFzE 718y €40 AL A$& v
¥4 deMagdage] AR Fad ¥9
7} slee] £ AAe Fst e AFVR AP
FH, #4334, ¥4 A& Yleffusion) o} e 7+,
A BAV &Nl APLH, a4 T4, 3V
o] §lv A F A (refracture), A 715 N7 A& A
T FAEY ASE HYH ABo AN AW
47 sle A5 AUG AEo] AP, 1AL F
A #AdE IR 44 BHAY el 2
2 FE 2 4 €0F AAEe] Ak

TYH ARz YAFLSANZAY, Magnuson
A F&AinAd, shdd < (tension band technique),
44 Y, H=F49(oose fragment) o] A 9
£/h 78 4844 (plastic repair)?”, oA !V E o]
sleh.

Todd §*®, De Palmar5° & &7/4F AA¢S 3w
£849 715 Fa s AF9 power, tone, vo-
lumeo] A se] £@Ho] W= v AAAQ stress
o &44t7] 4oz &e, ¥ E 2 A 2MFE A4
&4 "4 4 < (hypertrophic arthritis)e] 4719 &
AT 4 =& & Ag G2 o] FHFol FaH
o, 714 AlF) e P EAAEHEFRTA
g}

Griswold® &= AT =& 339 THLE B¥ A %o
AgsHn A 44T AL AT F4FH, A Ay
4 23, 195 A% ¥z fch Heineck'V& €%
A Riztge AR €F e Uiz,
Hipps'V& 232t A48 ¢8H AA7F(ap
paratus) ¢} %3, ¢#He FU4H. AT ¥
59 EAAGEN A €4F AAEL FA%UGn A
ony, ¥R &AFT HAeE €/AdEI AN Y
4 H2rl dojuin o] Aa, o hguc X {7
7to] Aol FA ¥tz oo )4l Lorenze Boehler 4
+71% A48, ¥4¥ Haxton” & £33 ¢34 &
ol £y AAdE FA}EZ A2 HA
A AFTEAE €A FYIZ ol A/ 3
3 e AT +5& Mzt Ak

Thomson?"& &/ F& AAsH 24~30"9] A A=&
(leverage action)e] o €8H AHE A4 o &
ol "asign i (Fig 8), Kaufer'”+ A «MHZ 42
AeFde AFnIEE & 0%71A 7144 887}
gle.w tibial tuberculoplasty 3}% Al A o &3} (extensor
moment arm)e] HejA A ] & o] aYe] &
o] A AAe] gtz Y} (Fig. 9).
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Smillie'¥ ¥ £/4F AAF £F 5~30"9 extension
lage] stk W, Shorbe 5'¥ €F HAF A5
229 Vplasty & 3% strong closure 7} =vj 287
7t &2, g2 $3 7% Fx W

West*'& €42 A€ AT </iANEIAREY
Rgolt A4 2 7palr} qlew HAY FAHAE
E ¥ $599 AAE A F g2 AR
229 %3y f529 FA4e) 3 Jehddz B,
Sutton $29¢& €38 +5F94g AL FE SN A
Aey A AT BAEA ZE& Az, Al 2
AA, AFELTY 9%, AFILEY Yol FAFL
A A A of 2tz Ytk MishraWe €43 F
A £HE AAEL ¢BAL &5, A, srirength
o eted gk g 7 X% kon, dof=-F}(femoral condyle)
o #AGA WRE W= YA 42, AFIEA
o} F3}(ossification)= PYAH oz AA Fa8x ¥t
2 Yk, Wilkinson® & €012 BAF 27| 72e) 1~
8F Atelo e o 717po1E L Ao 2t ¥ge] ¢l
deond, 449 N3 wE AT YA £HHY
15AE ®E discomfort st T8, €/F A ¥
Z@ddo] WA AL ohdn, €% 397A HA
71%°} A8 n o

5, A5 I3 AT ¥ %4 A
2AFRG Foha sy

AAES A FAE ¥YIFTHAE JAY 3 $9) &
#H EF599L 105, K-@4Ag o148 WA AF
FAGL 107, ¥8 €4 F HAge A4 54
9L 110.5, A €AF AAE A £FI9E
107.5°2 2 Zeole ¥ 297} gledch. ey v BEH
Wy £Edde 130.3, 275 & AAE MtdE
el 599 U2 A & Wyde YA Xl §
N @9 A &AF AAEY 44F 2444
5°¢] extension lage] U x, A €/MF A€ AS
7t 3 AT AAEY BB 599 A0 %
7t FAon QAR & FHE xAHAE WD ®
1023Y ZATS BHLF 3873l A 10.96F,
mid-thighE# 7} 43.7cm24 <448 AA$ nAFEg
BAHLE AUV 45F7) ¢S89 mid-thighs
#E 2.1cm7t A,

o2 ¢34 44, €idEgIqasd, ¥
€4 A, A2H, wTAAN, F¢F Fd5e) A
Y, & 2xddxe ENR 24, v FAAq0 1
s 7} aldeh

4 &

1. 21458 254141018 @3 Fo) df¥-Folglen
2R datelgiel,

2. HARNQLE sl A A Fe o H$(51.9
%)7t 7V ki, 1 ghge]l EFAa(22.2%)°1
2w, HA7IA 2 A 4o 23 A F-7} 38l (70.
4%) 1t

3. B3] A9 wixgon, v ZH el 46
(85.2%) % ®Wstx, F3Y¥uizs A4 && B33
ol 24 (44.4%) % 713 *km, H-FHe] 204 (37%)
2 2 &g 3 8929 middle portione] A% #
skt

4. A7 g 1044 viBYHo2 SFHLY
g2 E AAstg R, 169 BAFEANLA, 169
€ digy, 109 ¥ A 2 H 42 A
Al A 8 e,

5. ¥H NaYdF dudiedel 27158 44
o] 2A 3, ¢FH 5 BV Fel MR Wk,
¥4 $£5499%Y midthighE#4 7 714 ed, &
e 3 HAE 4& F A

6. FEF AL 102F5] AT 4A AHS
IATEG BEEEFHEN DL 4557 2&EHA
mid-thigh E#¥& 2.1cm7} 2o},

7. Bt &g ARdAy g4, dEHE A 4
od, 4% 4 3497 U

8. YHFonE FA3GY 24, vlFAAC] 14
7} slsdth
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