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=Abstract=
Problems in the Classification and Treatment of Tibial Eminence Fracture

Duck Yun Cho, M.D., Jae Gon Seo, M.D., Joong Myung Lee, M.D.
and Jaih Shik Lee, M.D.

Department of Orthopaedic Surgery, National Medical Center

The studies about tibial spine fracture were less frequently reported, especially in its
adult type, had different opinions according to authors. Meyers and McKeever descri-
bed it had frequedntly occured as isolated injury without associated ligamentous injury of
the same knee in children and mainly caused by bicycle accident. They had classified it by
three different types according to the shape of it, managed conservatively type I, I, T A, and
recommanded simple suturing with absorbable materials as operative method. But, in our
cases it had frequently occured in adult and combined with ligamentous injury at the same
knee including ACL and MCL. Also, it had frequently been caused by major trauma such
as traffic accident. Previous method of management including simple stainless steel wiring
had scored poor results in these complicated fractures.

The author reviewed 24 cases of the tibial spine fracture treated at the Department of
Orthopaedic Surgery, National Medical Center from June, 1980, to June, 1988, and the fol-
lowing results were obtained.

1. The most common causes of the injury were traffic accident (12 cases) and associated

with rupture of medial collateral ligament in 7 cases.

2. The fracture was classified as four different types according to its pattern and comminu-

tion and most commen types were Il and IV, scored 8 cases and 7 cases irrespectively.

3. Initially, closed sreduction and cast immobilization was performed in 15 cases, of which

8 cases had poor results with non-union of the fracture and instability.
4. Simple stainless steel wiring in 2 cases scored poor results and distal advancement of
ACL with double wiring revealed good results in these cases.

5. One case of type I fracture had persistently positive anterior drawer sign and subjec-

tive instability and needed distal advancement of ACL and double wiring.

6. Distal advancement of ACL and double wiring was performed in 6 cases of which 4

cases revealed excellent results and 2 cases did good ones.

Key Words : Tibial eminence fracture, Distal advancement of ACL and double wiring
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Table 1. Age and sex

Age Male Female
0—-10 yrs 2

11-20 yrs 6

21-30 yrs 5 2
Above 30 yrs 9

Total 22 2

Table 2. Cause of injury

Causes No. of cases
Falling or slipping 5
Direct blow 4
Sprain 3
T-A 12

Total 24

Table 3. Associated injury

Injured structures No. of cases

ACL
MCL
PCL
LCL

Meniscal inj.

O O © = 3 O

Other fx. around knee




Table 4. Symptoms and signs

Tyoe Total Hemarthrosis Ant. drawer sign Medial Post Limited motion
P 2 m ro or Lachman test instability instability or clicking sound
I 2 1
I 3 2 2 1
m 5 4 3 3 1
v 5 5 4 3 1 3

Total 15 12 9 7 1 4

Type IV

Type III(A, B)

Fig. 1. Classification of fracture of tibial
intercondylar eminence(Zaricznyj. B. 1979).
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Table 5. Type of fracture

Type No. of cases
Type 1 2
Type I 4
Type T 8(3)
Type IV 7(2)
unkown 3

( ) : Patient transferred from other clinic
(Classification as Zaricznyj. B.)
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Simple anterior wiring Simple posterior wiring

Simple middle wiring ~ Anterior and posterior wiring |

Fig. 2. Model for biomechanical fixation.

Fig. 8. Distal advancement of ACL and
double wiring. -Design and Operative proce-
dure-

Fig. 4. Case 1. Type [ fracture, ant. dra-
wer sign(+) Continuous instability and pain.
Theérefore, received distal advancement of
ACL - & double wiring, 3 years after injury.
The result scored good. Fig. 5. Case 2. Type IV fracture. Follow-up,

postop 8 months, the result scored excellent.
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Fig. 6. Case3. Type IV fracture. O/R and
simple wiring at a local clinic. persistent
swelling and limited motion with instability,
We recommended reoperation.
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Table 6. Criteria of the results (Meyers and
McKeeyeér, 1970)

Excellent : Fracture united, return of normal
activity

Good : Fracture united, loss of some flex-
ion(307) and extension(10"), /pain
after severe exercise

Poor . Locking phenomenon, effusion and
pain with L.O.M. intermittent col-
lapse of the knee on streneous
activity

Table 7. Primary management or Tx.

No. of cases

{Simﬁle cast immobilization 15
'‘C/R & cast immobilization 2
Open reduction 5
Neglected 2
Total . 24

Table 8. Secondary operation due to Failure
of primary management.

Operation No. of cases
Removal of loose body 1
O/R & wiring 3
O/R & distal advancement of ACL 6
Total 10
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Table 9. Results according to methods of ma-
nagement in type Il and type V fractures

Method Results
of Total Excel- Good Poor
management lent
Ca§t it:nmobi— 10 2 3 5
lization
O/R .&. simple 4 1 1 2
wiring
Distal
advancement of 6 4 2
ACL &

double wiring

Fig. 7. Schematic design of ACL injury,
_Combined with tibial spine fracture.

1584 AlPeldn 4 AL o 2L 5
Aol 4 A gsiglony olF F, ALY 1=, AT
g 48, A VY 5% £ 1084 E4%, BA
+F A, B2 A5 2 A A4 e
Hel, 23t o2 Al AAE 18, 54 3
H e AR 28A 23 42 A 4
el A9 o] FES Aldstd d5E AHE
AHek 53, Fal oA RufRe] ALY &
A 1M v A 28 F 3de] At Fox
A& AA LAY Y 55 $438L3 ante
-rior drawer testoll %}4& Hol: 5 Hr}
279l o] Yool Ay UAals 49 o]
$¢ 9 B4 Adetod dxa ARE o
E}bic}(Table 7, Table 8).

Asd Aao o|xy Nz T %x

ALY o4 4E el F 158F F5
o] svjzte Hgd Aarle] g AAE v
asts Fig. 99 23 o]F A ARl 44
ol¥E o AAdnAel M +E AAE vt

e,
v.n &

18751 Poncento] 23] & Jled HEF
AL =34 F4 £4F 44 A2 4+
i F-AEE AaFole AH A

=4 o EFRoRet e Sikd
E4522 A J4H FeAL AdH
om o]& ®T¥ HHEFHEY] B
Azpeleell A3 AdEHeld A o]z al
THbEAe]l Edtn 94 FHEHe whebA
AR AA Y o]k Y L& shelo] Fub
4 geod BAW FAE FHY AA
Hoz ¥ F9¢ 2se FAolet Ak
S G ofe) BAESLD v
eed 8~15418) BE7) cofol 4] 53 Eshn
ARANA 4R A7 B4E AU 5
Yo solld e oz A% 4
E4e] Qolubld weh oy A ¥R A
o) A 2ol Yo Aoz 475 9k Me
vers®t McKeever+ AR A4 FAE £3=
Fael 42 A4 ol At ol AT 2
2 Ao} Brkn sgled ok U BAE
AR L5 Fabeaol ul$ =Erha s3c.

e

rE
w30 s

2

Al ok

off mit rlr 2 o 3 I Y flr i

|

Clanton®5-2 733t 9j#ef 9jsf TAHo] $uty
A3E Lol A HU4 Dol ANEAE
°l S8

e 4 Qlenz Foyze JAL
St wWAC|H e g o F5, w3 45,
A8+ o 34 A, Fo AxFe g
A g9lo] #F&actn g on Bohler's £
A AAAA] B £ Qlekn sl Mclen-
nan 5 A dH Lol HFF9 W34
fiE 4 ok dlgles S Fwsln
salEde sz HEE ) 9= 44 AT
o £l EBAda S T4 AEsb A%
TE ke HWxs wob3 shgd

e F&-o*ostd WS WA A
Ak APl e] Adtel] A3tz 942 YA
-2 Fulo]| H&3le] transeverse ligament
of o3 dZHslo] gleonmzg FuiEAdoz g&
A} o -Z-9] anterior hornel| peripheral tear

K

1
e

“

-730 -



7} &3t 8l transeverse ligamentu} £
A% gl FAA el 7o FHF AFE
dephE A9E ok s

Ao AR dolAMe F-A% J¥Y
A} Abolqlx], £41e] AgH AHAHFEAA o}
U AkdAbsl o tiEe] 94t FHet Fejd
wilelxlw REX|vl ¥ AFe] kEgl 4alo
%ol Aoz EEE AA]HL "';}"3%"”
AEALLE AR YAe] HEFeldm WF
ot 59 FHkEAe] &3tz F=9 2}"]‘: %‘
A ut Lachman 7 A}2} anterior drawer sign
o] FAaql 797t WAL FEA £FoR
= A AR FE sldol o]gkE XY
d A7t 24 Yo wAHA FoHE e
Wel wbgasl A4 SHElglen olF 2o 4
9% "4 4} odF anterior horn®] peripheral
tear7} At

9 EFel AoAE BAE 2A A7
$¥oz urn 2ARY sdeide] wet A
M3-E 2712 ez BF 3 Meyers9 McKee-
ver9] ¥l¥o] wo] o]f5x 9l Zaricznyj®
= ¥4 FAHE Bolv H$E wE EH3H
AV ez Z2rska £ T4 ek sk
ARE] AR #Hof QlojA = Fl FH ¥
7 wlm A Edkn o] HFF Ay AARIN &
Aol &3] velda £ 4714 o8 ge] U]
of & fF¥oz FH3}e Aol eld Aoz
AzEln] AMY-E FH 3|4 offof vt o

£ ez AE3E AL X-rayd) FH0] 3%
wat ohet 2" ALw FEe] ErhbEd

AEo] YoIHE Ao Holx ghskeh ekl
AAEL AWML Meyers®t McKeeverd
subtype® 2. 532 %3 3l fFFPow F
F8F L Zaricznyje} o] ¥4 FHE ¥y
355 ANVHPoz 3o Fig. 13 o] 4717
FPo 2 EFile Aol Bl Aoz AAHY

2 HolMEe A O, V3ol 27 7, 8allz ul
wWalg o} Meyerset McKeever+ =113 o]
glol 4 Meseka sieh

A3 249 Azt 53 Al doldl A
£ vhst 2ol A ARl sdolzh A
qe RS B 249 Adedel 35 5
9] Aol 234 BebgAel ool Bk

the oAl &3 wlHdH xgukdel 9l
o] 4] Molander'®%-2 ]I 3 2] =3 = anterior
drawer testAloll4 7 %9 <FAS Helddm I

-731~-

Aot Lobe] A 4E 657 B¢ 4nmgate
2 f4a A3E verie S5 Azade)
A3E Aol e vlAA geckn dgoh

Meyers$} McKeever+ 85712 H13 A
AR i Gronkvistel] ¢}3}=] 104 v)=te]
olde 4% A A% i
2= 2k 104]0] Foll A= AEH HES
Aol Fr}la dF¢ 3 Baxters} Wiley‘:
BAAAE Hed ALY 3
AHErlo g+ ligament laxityL}- /E_Z-IZFOH%-—%
ot 4~ glor} anterior drawer testFAl-&
Ho]z|qt pivot-shift testAloll 4] FA-S vlEl
2 %ot 4 HobA | 3l subjective feeling
& debd AeE Gfen EHUH ¥ 4
ol xot 2x g% FHE b 39
t] o] Ogden'5oll 93 xug F§% 7
e WFFFeIA A AHekn 4o
Az "‘°]'-4 = vlmd 3 Anm
H} o] Az Aut AlxlQl) 4to] = Eof
9 Anniez $4Y ARE tebhen
18lloll 4] anterior drawer testAlollA]e] =|<-=
o AT 55 ek £4F 3dl A% 4
Rl Y o] FEE A BFY = dolollME
71“‘0L AR e FHE E£4bo] oAlAE A
%3 &7} &3
“l"&%’i HEL Ao Me HBo Hagl
on] AW o]Ae HE FEAH) Lo]3F}
A Ga AN A 72T FBo o3
ATY25 BAY ol 1) Al
4 A2 = ARt A PR ke Hel g
2 AZEr 4aze] oM £3A -‘H
27lolE AARNA 637 A5 Ax
2 AEsgot 2e)A mol olzge] 9l
+5 3Fo] ko] HE 3FFUAL
el A% ) A A4

3
#ll

offt rle b fr
&Ol)l

rh

/l

_‘_

_:_

¢ 33 g 33:7e AAd} o SkH 30°F
92 ol *-uugi e Aol 3¢ Ao

= A7hsle,

o] A WEL HAYY NaFdr Al
A #A %"}7&3*“ o FERNETY FF
< Fdx ey ol I FAHAFHA +
$4 Azel W AFel Pevl AAAA E
g E& ¥ Meyers?} McKeever5ol ¢

3}l absorbable materialol] €3 wt E3He

Zobe] %ol HAY Aoz Q75w Mclen-
nano]|iy} Zaricanyjgol 213 o F3 FFAAL



Mo ) AAelde £44 BAsA ge
$4 29 ALE w714 ol2ige] UL
= 47
A 258 27)d &= stainless steel wireo]] ¢
g simple wiringe|t} YAl AF-& o] 83}
o} AalolAd= EREEe Tl B A4
Aoleh o] ol ol up $-2 e WEE Fow A
Vs A FAS AEE SE 14 Sl
$207} Rol5A fhob neh =3
e el 458 Aot Ak
AAEe A5 vheh el AR U9
%3 t]JHo] A3FH double wiringol] <3}
AE 2eivel IRy 2AL dn £RIL 2
FHE 6F7) 1A 3] 279 vlEe] £}A
+5& AlFsta ek

Mz2Ee] Jasl doAe A" AlARIH
S 4 78‘-?—4 68| 2 giglew o]F 1
R AMEY FHe] 2q, =
33‘]3- FA9 AHxol d|H
Ex)
A

R
)
o

OO I
i

lo

°] rs—'—

°| %

[~

(o]
_r_

Ao MEE EEd ol F
e =AY

L
=3

o] 4
A4qol BAR] AEY upsh 2o| Al
A9 1FET WA olF 74

o2 Aztsle] dell2 154 At A 13
% 2o} dmmAor ARFHout 3del 4
"oz BA EoAL velo] Au)l Az
W49 olFEE 45y AAE bl
WEE Qo) el sbF W
xgion weEsd 2hE el
249 B9 oo} wlmatd

24 2% U™ As

)

C_
m}J -

_mki»iémhri‘l

J

ox
r]o

-
(¢

1_.

rh
e

A

32

lo
A

ool

vi.gd £

A A5 1980\ 64-E] 19881 64¥7lA]
HY Ao A glddrtE F}d 248 F E
Az &3 2o Ao zesisich

L ubgdele mEA T} 1220 2 7hg Bk
Sl vlmA ggkew UlEE ol &4
o] 7|2 7} uskch

2. A9 5+ AYHe) 24 TH A%
off wel 4742 F¥ o2 Fes AN, VNV

-732 -

o] 7zt 8|, 7HlE 1Y £¥F Fefolsit
3. 934 AEE =4 HHo| wiE AHawm
e APHPA 1521F 108lo) 4] E-43 &

[ R=1
gt A= 2x458 Wwokch
4. gt FATAE AU 46T 28 A

253 73—4‘1 el 23 2 A9 AlAQl
o A ol EFEE A3 F5d AAE e
Wt

5. A 13 ZFAHE A %3F<] anterior drawer
testo] & el A3Acl Yoz A%
gl 49 olEel MR A 17
9.

6. 228 =B 2 Ad Al A8 o) %
2 BARAE AARD 3 6ol A 4ol E F4
§ AAE Ba 284 dsg AHAE e
Wt

=

=

REFERENCES

B 9 18 FAd A

49 A& AP YA,
53 : 1039-1046, 1987.

2) Baxter, M.P. and Wiley J.J.: Fractures
of the tibial spine in children. J. Bone
and Joint Surg.(Br)., 70-B : 228-30, 1988.

3) Clanton, T.O. : Knee ligament Injuries in
children. J. Bone and Joint Surg., 61-A
: 1195-1201, 1979.

4) Crawfore, AH.: Fractures about the knee
in children. Orin. North Am., 3 :699-56,
1976.

1 <k

223

) &
s B
Bl

5) Garcia, Alexander and Neer, C.S., H. : Iso-
lated fracture of the intercondylar emine-
nce of the tibia. Am. J. Surg., 95 : 593-598,
1959, 8.

6) Kennedy, J.C.: The injured adolescent
knee. 5th Ed. Baltimore, Williams and
Wikins, 1979.

7) Meclennan, J.G. : The role of arthroscopic

Surgery in the treaiment of fractures of
the intercondylar eminence of the tibia.
J. Bone and Joint Surg., 64-B . 477-80, 1982.
Meyers, M.M. and Mckeever, F.M. ! Frac-
tures of the intercondyler eminence of
the tibia. J. Bone and Joint Surg., 41-A :
209-22, 1959.

8)



9) Meyers, M.M. and Mckeever, F.M. : Frac-
tures of the intercondylar eminence of
the tibia. J. Bone and Joint Surg., 52-A
. 1677-84, 1981.

10) Molander, M.L., Wallim, G. and Wikstad,
L : Fractures of the intercondylar emin
ence of the tibia. J. Bone and Joint Surg.,
63-B : 89-91, 1981.

11) Ogden, J.A. : Skeletal injury in child, phi-
ladelphia : Lea & Febiger, 1982.

12) Rang M. : Children’s Fractures. Philadel-
phia ; JB Lippincott : 181-3, 1974.

-733-

13) Roberts, JM. and Lovell, WW.: Fractures
of the intercondylar eminence of the ti-
bia. J. Bone and Joint Surg., 52-A, 827,
1970.

14) Rockwood, C.A. Jr. and Green, D.P. : Frac-
tures, Vol. 2, Philadelphia ;| JB. Lippincott,
1975.

15) Zaricznyj, B : Avulsion fracture of the
tibial eminence ! Trealment by open re-
duction and pinning. J. Bone and Joini
Surg., 59-A : 1111-1115, 1977.



	SDF: 
	DSA: 
	ASD: 


