ﬂlﬁl”é%ﬂ—ﬂ-ﬂﬂ"‘l 4224 A 1%
J. of Korean Orthop. Assoc.
Vol. 22, No. 1, February, 1987

#Abstract=
Application of Comptuted Tomography for Tibial Condylar Fractures

Joon Young Kim, M.D., Woo Shin Che, M.D., Ryuh Sup Kim, M.D.
and Byoung Kwon Kang, M.D.

Department of Orthopedic Surgery, Koryo General Hospital, Seoul, Korea

In planning treatment of tibial condylar fracture, the patient’s age and physical condition, associated
ligament injury and accurate fracture diagnosis, such as presence and degree of separation of split fr-
agment, type of fracture and the severity of comminution must be considered. For accurate diagnosis,
many kinds of methods including simple X-ray, arthroscopy, arthrography and tomography can be used.
In spite of these procedures, sometimes we cannot know the accurate fracture morphology. The com-
puted tomography(CT) has many advantages over other diagnostic methods. The application of CT in
the evaluation of patients with spinal and pelvic fractures has been established, but rarely has its use-
fulness been noted in tibial condylar fracture. We thought that in assessing tibial condylar fracture, CT
is more useful and accurate than conventional radiography.

From March 1985 to August 1986, we took 17 patients(l8 cases) of tibial condylar CT and were co-
nvinced with that it is a good diagnostic method. The results are as follows:

1. In 5 cases, we could find a new fracture on CT film, which was impossible to be detected on

simple X-ray.

2. In 7 cases, the fracture classification by plain X-rays was changed after CT check-up.

3. We could make the decision of treatment methods easily through more realistic classification and

better recognition of split and comminution.

4. Proper approach could be done by understanding the accurate fracture size and localization.

Key Words: Computed tomography, Tibial condylar fracture.

T AHY Ade] A= ojof ek, AEat

N 23 A gL

T3 4L et W ﬂ'vﬂ 1= ¥
49 A2 A AL FAolet. F44 Foubs
€ BAFHY ey A AF -‘é——l 43 2
1< Adshe 2H EAAE oY F 2L
22 A9 g oJHE3 o F5Hel FAle] 8l
7l Aol A gapgel AHAE A7 =29 o
Aol = glet.

A2 54 P 715¢ HAFx THdd
< H&slshe Aol SHA oA o] il AA

Y

r

3

- 260~

R AL AR 29224
AH 294 Y TomogramSo] & 4 gl o o
A% dyesE BAY 2E A ¥+ UA
W Algell gAIAe] vt o),

ololl A 25-2 19851 3Y el 1986w 8 YU 7x|
73 A3 179 180 0] sl A A3 vl
%“3%" Al she] wbE apaFAAARAA Bol) sk

B AL wASAY A o4 9 AHYFEE
s spotg 4 Ao AxYA AY 4 A F
2o Ego] Hglrlol] FALAS i Bushe
ulo| T},



Table 1. Age and sex distribution

Table 3. Associated injuries

Sex
Age{lyr) ——————— No. of patient(%)
Male Female

~10 ' 0
11~20 0
21~30 3 3(17.6)
31~40 4 1 5(29.4)
41~50 2 4(23.5)
51~60 2 2 4(23.5)
61~70 0
71~ 1( 5.9)
Total 12 5 17(100)

Table 2. Cause of fracture and side distribution
Cause Patient Right Left Both

Automobile 14 7 7
accident

Motorcycle 1 1
accident

Bicycle 1

Fall 1 1

Total 17 7 9 1
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Injury No. of case

Cerebral concussion or contusion

©

Subdural hygroma
Ligament tear

Rib fracture

Femur fracture
Clavicle fractuter
Scapular fracture
Humerus fracture
Foot and ankle fracture
Patella fracture
Vertebral fracture
Fibular fracture
Ulna fracture
Nasal bone fracture
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Table 4. Illustration of 17 cases of tibia condylar CT

CT findings

Split depression, lateral condyle

Medial condylar split fx.
Sagittal split fx., lateral condyle

Avulsion on anterolateral corner
of lateral condyle

Central type local compression
lateral condyle

Biplateau fx.

Total condylar fx. with sagittal
and coronal split fx.

Total condylar depression

Split fx. with anterior local
compression

Biplateau fx.

Sagittal split fx. in posterior
part

Biplateau fx. with anterior
local compression

Biplateau fx. and anterior
local compression

Right: Total condylar depression
and anterior split fx.
Left: Spilt fx.

Posterior split fx.

Split depression fx.

Split depression, lateral condyle
Medial! condylar fx., wide fx. gap

Case Sex/Age Cause of fx. Simple radiologic findings
1 M/54 Car accident No evidence of fx.
2 M/38 Car accident  Split fx., lateral condyle
3 F/45 Car accident Rim avulsion fx., lateral
condyle
4 M/45 Car accident  Split fracture, lateral
condyle
5 M/51 Car accident  Biplateau fx.
6 M/38 Car accident  Total condylar depression
7 M/39 Car accident  Total condylar depression
8 M/41 Fall Split fx.
9 M/72 Car accident  Total condylar depression
10 M/31 Car accident No evidence of fx.
11 F/51 Car accident  Biplateau fx.
12 F/37 Car accident  Total condylar depression and
anterior local compression
13 F/60 Motorcycle Right: Total condylar
accident depression
14 M/28 Car accident No evidence of fx.
15 F/47 Car accident
16 M/30 Bicycle No evidence of fx.
17 M/25 Car acccident Medial condylar fx.
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Table 5. Summary of the total cases

Method of evaluation

Type of fracture Remark
Simple CT
Split 4 6
Local compression
antetior 2 Additional marginal splitting(l case)
posterior
lateral
central
Total condylar 5 4 Another coronal fracture line and

comminution below(l case)
Oblique fracture line inferomedially(l case)
Wide fracture gap(l case)

Split depression 2 4 Another local compression(2 cases)
Biplateau 2 2 Additional coronal splitting(l case)
Negative 5

Total 18 18
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Fig. 1-A, B. Simple X-rays show no definite evidence of fracture except fibular fracture(arrow).
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Fig. 1-C, D. A intraarticular fracture line runs inferolaterally on CT films and the fracture gap was 2
mm in width(arrows).

Fig. 2-A. Simple X-ray reveals a .splxt on late-
ral condyle(arrow).
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Fig. 2-B. There found more compression at
anterior portion of lateral condyle(arrows).
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Fig. 2-C. Coronal reformatted image reveals a 3} CTARAL S wl sl & = Tdlo A E5F7) by

cavity formation in the lateral condyle(arrows). gom ol xEutY s}l dFE A 5

A - B
Fig. 3-A) Simple X-ray shows intraarticular fracture on medial condyle and oblique fracture line on the
medial portion without severe split. B) On CT, there is a wide fracture gap anterolaterally with a small
fragment in the fracture gap.

B C
Fig. 4-A) Stress films of knee show a fracture line on laeral condyle. B) On CT, the fracture gap is
10mm. C) The fracture fragment was accurately reduced and firmly fixed with a screw through a small
skin incision.
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Fig. 5-A. Knee AP and lateral X-ray show co-
mminution on tibial condyle.
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Fig. 5-B) There shows some callus formation but no bony union(Post-trauma 8th week). C) CT shows

firm bony union(Pot-trauma 16th week)

— 266



194611 Takahashiol] 2]3}e] “Rotation tomogra-
phy”* 7} 2}-& A} =% % “axial transverse tomo-
graphy”(19508% 7} S1ok=| gl o} Abe] Fad A A4
ZA9 Aol HAHA™3gct. 2 ¥ Oldendorf
(961y* 7t 24 & F33t FAA+E 55} tissue
attenuation®| Aol 7|5 + v WY& 48
o2 ¢l%3}l9 .2y Hounsfield?l Ambrose(1972)%
™ 7} computer?] Wdo] 3 4e] CAT(Computeriz-
ed Axial Tomographic Scanning)g £/l 3}s 4
0 &g CT/ 2astel oake] ofe} ool u
<+ 33g 39k, CTY Ay <z Fdd 49 ¢
2 B o) S5 E B2 T FoY A ¥ e
g 9o stot, A7 FZAFo|Y Al EE
59 At o ja'-\”:%’é HEE obed E¥& F
= FZ e TEAHY At Y AR E go] o] &
Hi el Agelap el s o
Y 42 A & 5 AA.

¥ AE3 THAAY CTe TA9 o4, 53
TEolv He ATE SHsted ofF A &
G A|zke] WA g7 wgell, 53 P ot
A A4S 4L Flell4 $12] WA Y Fakit Al
& AAA 42 LolzHl AP 4 o 43
g ¥Zo] Gatel W3kE AH oA 2l d el A
Aol & Last gheke AAol ek, 122
29 Az4e G4 ATHE B4 W% 32
dAd At 3ak2 A ql dl o] FAlol sHEslet.
T4 FEA FEE LHZI HIAE IEdE F
ﬂa FHE B3l £ 2] shedtn CT &

4 E3ld g Hou}.xﬁ_ 2A}A o] v} Tomogran®] o}
snon 9% Tgo] Hel CTANA 2 Hol& 44l
48] A4S Tomogramo]u} whs wlap4l 41x] Ak
A &FEd 4RAT £ Adcl.

olel CT+ Ut 7ZAFs 4 A=t ¢ An
ol g T80l | R A4,

4 £

Ae DHY APl 4 1985 3YHE
19861 8¥U 7= 1794 AF3 FAIRA CTE
4 Az b 2 AEL dd.

1. 5ddloll 4} v wpApAAMAIAY A gkBol E
g 1 okArS CTARAA Fhsl A g 4 .

2. v ulAbA ARRIARS] B 9] BR7H CTES
A 7oldl A HE-& 7hA §ie

3. Aggt 2R B, $E Y RANEE &
+ de]A xze WAL AAHshed 248 F9

£ 4

- 267 -

4. FHe] 219} A Y3 ooy
5 werd AU E EE U

5. 7}%%:@ % E R KFE A =%

AFHE A7 AA ol AF Aol 2
c}.

T %
o)

x‘&_‘L

REFERENCES

D Z34 294 &5 - ARA A3 E 34
o YA T F A4 nA O FAY
shersjal) . 17:912, 1982,

2) 1B% - A2L - 394 2T 4B B
o Q4d 2. eI AA. 17
496, 1982.

3) g AT AESY B FHA @A
9 FA) ALY 5 aks|Ab=] .17 126, 1982.

4) Ambrose, J. and Hounsfield, G.N.: Paper pr-
esented at the Annual Congress of the British
Institutes of Radiology, April 1972.

5) Apley, A.: Fractures of the lateral condyle tr-
eated by skeletal traction and early mobiliza-
tion. J. Bone and Joint Surg., 38-B:699,1956.

6) Apley, A.: Fractures of the tibial plateau. Or-
thop. Clin. of North America, 10-1:75, 1979.

7) Barrington, T.W. and Dewar, F.P.:Tibial PI-
ateau Fractures. Canadian J. Surg., 9:146-
152, 1965.

8) Burri, C., Bartzke, G., Coldwey, J. and Mug-
gler, E.: Fractures of the tibial plateau. Clin.
Orthop. 138:84, 1979.

9) Cornell, C. and Hardy, R.: Plateau fractures
of the tibia, Surgery 28:735, 1949.

10) Cotton, F. and Berg, R.: “Fender fracture”of
the tibia at the knee. J. Bone and Joint Surg.
47-4:984, 1956.

11) Courvoisier, E.: Les fractures intraarticularies
de lextrémité supérieure du tibia. Helvetica
Chir. Acta. 32:257-263, 1965.

12) Cubbins, W.R., Conley, A.H. and Seiffert, G.
S.: Fractures of the lateral tuberosity of the ti-
bia with displacement of the lateral meniscus
between the fragment. Surg. Gynecol. Obstet.,
48:106, 1929.

13) Elstrém, J., Pankovich A.M., Sasson, H. and
Rodriguez, J.: The use of tomography in the
assessment of fractures of the tibial plateau. J.
Bone and Joint Surg.(Am),58:551-555, 1976.



14)

15)

16)

17)

18)

19)

20)

21)

22)

Foster, E., Mole, L., and Coblentz, J.: Etude
des lésions ligamentaires dans les fractures du
plateau tibial, Nederlandsch T. Geneesk., 105:
2173-2180, 1961.

Hohl, M.: Tibial condylar fractures. J. Bone
and Joint Surg.(Am). 49:1455-1567, 1967.
Hulten, O.: Uber die indirekten Bruche des
Tibiakopfes nobst Beitragen zur Rontgenologie
des Kniegelenks. Acta Chir Scandinavica, Su-
pplementum 15, 1929.

Kennedy, J.C. and Bailey, W.H.: Experimen-
tal tibial plateau fractures. Studies of the me-
chanism and a classification. J. Bond and Jo-
int Surg., 50-A:1522-1534, Dec. 1968.
Lange, T.A. and Alter, AJ., JR.: Evaluation
of complex acetabular fractures by computed
tomography. J. Comput. Assist. Tomogr., 4:
849- 852, 1980.

Martin, A.: The pathomechanics of the knee
joint, J. Bone and Joint Surg. 42-A:13, 1960.
Moore T.M. and Harvey, JP. Jr.. Roentgeno-
graphic measurement of tibial plateau depre-
ssion due to fracture. J. Bone and Joint Surg.
(Am) 56:155-160, 1974.

O’Connor, J.F. and Cohen, Jonathan.: Comp-
uterized Tomography(CAT Scan, AT Scan)in
Orthopaedic Surgery. J. Bone and Joint Surg.,
60-A:1096-1098, Dec. 1978.

Oldendorf, W.H.: Isolated Flaying Spot Dete-

23)

24)

25)

26)

27

28)

29)

30)

31

ction of Radiodensity Discontinuities Displaying
the Internal Structural Pattern of a Complex
Object. IRE Trans. Bio-Med. Electron. And
Bio-Med. End., 8:68-72, 1961.

Rafii, M., et al: The impact of CT in clinical
management of pelvic and acetabular fractu-
res. Clin. Orthop. 178:228-235, 1983.

Rafii, M., et al: Computed tomography of ti-
bial plateau fracture. AJR 142:1181- 1186,
1984.

Reibel, D. and Wade, P.: Fractures of the t-
bial plateau. J. Trauma 2:337, 1962.
Schatzker, J., Mcbroom, R. and Bruce, D.: T3-
bial plateau fracture. Clin. Orthop. 138:94,
1979.

Schioler, G.: Tibial condylar fractures with a
particular view to the value of tomography.
Acta Orthop. Scand. 42:462, 1981.

Schulak, D.J. and Gunn, D.R.: Fracture of the
tibial plateau. Clin. Orthop., 109:166, 1975.
Smillie, 1.S.: Injuries of the knee joint. Ed. 3.
Baltimore, The Williams Wilkins Co., 1962.
Takahashi, S.: [llustrated Computer Tomogr-
aphy. pp. 4-6, Springer- Verlag Berlin Heid-
elberg New York., 1983.

Wilson, W.J. and Jacobs, J.E.: Pateller graft
for severly depressed comminuted fractures of
the lateral tibial condyle. J. Bone Joint Surg.,
34-A:436 ,1952.

- 268~



	ASD: 
	SAD: 
	AS: 
	WDS: 
	SD: 


