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=Abstract=
Arthroscopic Management of the Tibial Condylar Fractures

In Heon Park, M.D., Kee Byoung Lee, M.D., Myung Ryool Park, M.D.,
Jin Young Lee, M.D. and Deuk Yong Rhee, M.D.

Department of Orthopedic Surgery, Kang Dong sacred Heart Hospital, Hallym University, Seoul, Korea

Fractures of the tibial condyles, involving as they do weight-bearing articular surfaces and
frequently accompanied by soft tissue injuries such as collateral ligaments, cruciate ligaments, and
menisci present a variety of problems in treatment and prognosis.

Slee, Apley, and others maintained the opinion that most fractures of the tibial condyles could be
managed conservatively. On the other hand, Rombold, Schatzker, and others seemed to consider
closed treatment to be virtually a form of therapeutic nihilism and adviced open reduction. But
recently most authors agree that the method of treatment has to be selected in each individual case,
and recommand anatomical reduction of the fracture as possible and early knee motion. The
authors have treated 17 cases of tibial condylar fractures with arthroscopic management and extra
-articular distal approach in the Department of Orthopedic surgery, Kang Dong Sacred Heart
Hospital from Oct. 1986 to Jul. 1989. Of the above cases, 11 cases could be followed for a period of
anywhere from 1 year to 3!/, years and analysed according to the cause, classification, treatment,
and result.

The following results were obtained from the analysis of 11 tibial condylar fractures.

1. Of the 11 cases, 7 (63.6% ) were male and 4 (36.4%) were female.

2. Of the 11 cases, 7 (63.6% ) were due to traffic accident (5 pedestrians, 2 occupants) and 3 (27.

3% ) were due to fall from height.
. Among 11 cases, 7 (63.6% ) were associated with other injuries.
. Bone graft was needed in 5 cases.
. All were treated by arthroscopic management with anatomically and functionally good results.

;D U e W

. By arthroscopic mangement, it was easy to find and treat the accompanying intraarticular
lesion. _
7. With early active and C.P.M. exercise, almost full range of motion was obtained in all cases.
Key Words : Tibia, Fracture of Condyle, Role of Arthroscopic surgery.
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Table 1. Sex and Age Distribution

Age Male SexFemale Total(%)
Below 20 0 1 1( 9.1%)
20-29 0 1 1( 9.1%)
30-39 3 0 3(27.3%)
40-49 2 1 3(27.3%)
50-59 2 0 2(18.1%)
60-69 0 1 1( 9.1%)

Total(%) 7(63.6%) 4(36.4%) 11( 100%)

Table 2. Cause of injury

Type of Fracture

()

Cause T IO N VW Total(%)
Car to 2 0210 0 5(455%)
Pedestrian ’
Car to Car 001 0 0 1 2(181%)
Fall from

Height 01 0 2 0 0 3(27.3%)
Direct Blow 00 0 010 1(91%)
Total 2 1 3 3 1 1 11(100%)

A Ae 1986 10¥5E 1989d 7¥€7t
A 29 REEY BHERE o83 A5
17¢]9] A23 Zd F&AF 1dold 3d 674
YA FHZAZ} R 1148 hye
2 slgeow HFE FHRAIZNS 19 844
o]t}

11del A=3 23 5 dF22 3§t
Ag728, 94 WAA AN, 23 85HALA
AL (stress view), A F IBFF WAA AR
(tibial plateau view), T3 # <% (tomography),
AXE gExEg, 33 29& ¥ #EA HA
52 Fastd FAE 94 A% #3
Z’\} )2 & Hohl® Lucke] BA7|Fd 7|2
£ ¥ Porter®2] #A7|F ity en &
7t =he 4, €849 VITAE, dF4 A
AT 2 A FAFLE 2 AAHE
A&

S % ATNH
1. MY W HAYREE
Z 116 F A A7t 74 (63.6%), A7}

Table 3. Location of Fracture

Location Right Léf t Total( %)
Medial
Condyle 1 2 3(27.3%)
Lateral
Condyle 3 3 6(54.5%)
Bicondyle 0 2 2(18.2%)

Total(%)  4(36.4%) 7(636%) 11( 100%)

Table 4. Classification of Fracture (Hohl &
Luck)

No. of
Type of fracture Cases(%)
Undisplaced(Type I) 1(18.1%)
Displaced
central depression(Type 1) 1( 9.1%)
split depression(Type M) 3(27.3%)
total condylar depression 0
(Type V) 3(27.3%)
split(Type V) 1( 9.1%)
comminuted upper end of the 1 9.1%)

tibia (Type VI)
Total(%)

11( 100%)
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Fig. 1. Distribution in the present series of
11 cases according to Hohl's classification( I :
undisplaced, I : central depression, I : split de-
pression, IV : total condylar depression, V :split,
VI : comminuted).

44 (36.4%)E dA7F Bkow JdBRERe
30t} 407t 39 (27.3% )M o2 =L WA
Bl g EHY (Table 1).

2. 239 Hol

T3 9L AFALIL 74 (63.6%)2 7}
2 Wt o] B A AALE 59 (455%) ©E
A AlnE 24) (18.1%)9ew F&Alaz} 34
(27.3%), A 9] 4] 19 (9.1%) % o} (Table 2).

3. 28 &4

22 29 932l 64 (545%), W3}
Fao] 300 (27.3%), FHTH 26 (18.1%)2
gatzgel B4 WEgol Ekod HEE @
HUEE H2o] 7o) (63.6%), $Zo| 4 (36.
4% )4t} (Table 3).

4. 2F BR

249 2F+ €8 9493 e Hohld
Luck™e] B {9 9s) BEH3HeH, £8%
E3 (Type M) R AAESY (Type V)o] 2z
Z} 34 (27.3%)2 7HF ®skm, vlA AHEF

Table 5. Associated Injuries
No. of Cases(%)

Associated Injury

No associated injury 4(36.3%)
Fracture in same leg 3(27.3%)
fibula 1
malleolus
metatarsus 1
Injury to other arm & leg 2(18.1%)
Ligament injury 3(27.3%)

Table 6. Arthroscopic Concomitant Injury
No. of Cases(%)

Injuried Structures

ACL rupture 2(18.1%)
partial 2
complete 0
Meniscus injury 7(73.6%)
medial 3
lateral 4
(Osteo)chondral fracture 5(45.5%)
femoral 2
tibial 3
Injury to synovium 3(27.3%)

Ql

A BAAY(Type I1)e] 24 (18.1%) oM,
FHE FEY (Type V) 2 E43 (Type V)
2 ZZ} 14 (9.1%) o] At} (Table 4, Fig. 1).

5. St &4

F 1199 8A3F 799 (63.6%)4 &ad
Wy 2 orzxa a1 g2y &4% 5
Heow, 2R Hdo] 14 (9.1%) (Table
5), A4dzeddel FEHdo] 29 (18.1%),
Hte A dFe dAWGo] 54 (45.5%), ¥HY
A AZe AR ugs} 24 (181%) €#H
W] AF&A o] 54 (455%)A4 HEoen 3
9 (273%) e ¥dL &4& Fosdd
(Table 6).

6. X8

11e] 2Ex &3dRH =FHsol B4
9 HEe ARFE & YuAS /A 2o
Ae Agsigc. Fde ¥E EE AAT
5mmol 42l Ao F£&3x XNEE o=
s o ol A7l 5mmoldtd BFl
= Z@eol ¥Eol B A, FHEAl e
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Table 8. Method of Treatment

Type I(\‘,I‘:sg: Avogr. Bfe.Dl' Fixation Device Bone Graft Imm}g:;lilggtlon
1 2 2mm(Di) Staple(1) None 3-4days
Can. screw(1)
I 1 6mm(De) Can. screw(1) Can. & lweek
Cortical(1)

m 3 10mm(Di) Staple(1) Can.(1) 1week
5mm(De) Can. screw(2) Art.(2)

I\ 3 9mm (Di) Can. screw(2) Can.(1) 1lweek
5mm(De) Knowles pin(1)

A% 1 8mm(Di) Can. screw(1) None lweek

Vi 1 7mm(Di) Tibial bolt(1) None 10days
6mm(De)

*Di. : Displacement, De. : Depression, Can. : Cancellous bone, Art. : Artificial bone

A B

BN

C

Fig. 2. Treatment of the split-depression
fracture with arthroscopic management A :
extra-artic.lar distal incision B :reduction of
displacement and depression C : bone graft and
internal fixation.

dee £58 A8E AY3AT (Table 8).

S22 A ¥ (Tourniquet) #-&3}d] A
23 JgF AAE AL sidA 9x &84
7 AAE g Fudgde] f7 % @4

Fig. 3. A 48-year-old female patient with a
split-depression type left tibial lateral condylar
fracture.

Fig. 4. A 50-year-old male patient with a
split-depression type right tibial lateral condylar
fracture.
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BEH X8E AP HdY dF9 4
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Fig. 5. A 45-year-old male patient with a
total condylar depression type tibial fracture.
At postoperative 14 months, the knee joint had
a painless full range of motion.

Fig. 6. A 35-year-old male patient with a
total depression type left tibial medial condylar
fracture. Radiograph of the immediate postoper-
ative arthroscopic reduction and internal fixa-
tion as well as cancellous bone graft.

ZA%E 59 3 AdY ug 24F dARG 4
oM e &4H9 FEHEEL AYsia A
A%E 14 2 A3A gL ddy 1 24
AqA ¢a#AHF Bgez A8I}YY. 549
EREY dIEFL IF AFRE Fh4
gHNen £@4d3 xgo= FHR AF
E ol&3ld AZTUL AAs &R 2 W
ARE YA dEo FUAY Y AsEe
AN STHEH Y S93H € ¥FL &0
AR z2Zo g2 AAFT & A4 (probe) &
8 SdW FEAHE A AR F
AR 947 e ALY @ B
38 FUAM ZTHY FEASE <BIAEY 9
A&7} A ] (image intensifier) 2 #1385}
O3S H LT 209 ARAEANE AYsx
FEF HEL freer, curette, bone tampS 0 2
o &Y¥A £3FHY 24z #FAL

o
—

Fig. 7. A 28-year-old male patient with a
split type left tibial medial condyle fracture.

Table 9. Classification of Results-Method of
assessment

Symptoms

Excellent - Feels like a normal joint

Good - "Barometric” or other mild occa-
sional aching which does not inter-
fere with ordinary activity, feeling
of slight weakness

Fair -discomfort on ordinary activity;
knee feels weak

Poor ~Severe daily aching

Function

Excellent -Full extension, flexion of 120° or
more, and no abnormal abduction
rocking

Good -Extension to within 5° of full, flex-
ion to 90° or more, and no abnor-
mal lateral mobility

Fair -Extension to within 10° of full and
flexion to 70° or more;excessive
lateral mobility

Poor -Worse than fair

Appearance

Excellent ~-Knee of normal appearance - no
abnormal valgus or fixed flexion

deformity

Good -Slight swelling around joint or
slight valgus deformity

Fair -Norticeable swelling or valgus
deformity

Poor -Marked swelling or ugly valgus
deformity

Haly R 79 K-ZHez AHEE TFHE
dAHog IAHZ F staple, AEHE YA}
tibial bolt @ Knowles pin & ©]4349 Ux
Asiged FEHAE FEST A A A
FUANE AFF FTE FETHAAM AFF A
Z ¥ UL gAY A (Fig. 2~7).
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Table 10. Radiologic Appearances at Follow-
up
Excellent -Restoration of displacement within
3mm ;no degenerative joint change
Good -Restoration of displacement within
3mm;minimal degenerative joint

chnage

Fair -Restoration of displacement within
10mm ;moderate degenerative joint
change

Poor -Worse than Fair

2838 $44 FH BYdM9 28 A
gy FL3tolA A BAHA dgot
2ol HEFo} TAZTH FE3I AAH
Aol #EW] FFF FEL d7] AN
th BF 543 #FY 7T AYFHE F
# A N9SF FZo Bormz 25H Hd
¥E A3t £ A F nyre A4 o
WaR AEAE AW T Y =949
(Anteromedial or supramedial approach) .2
F&A ks FRE F AT

7. €% A 9 A

£% ANE AHA HIRE EE FoA
Hug 2gstn 7-10golHd] HEHAFZ &
57 A8E 535 A 2598
o] <33 C.P.M.(Continuous Passive Mo-
tion)71 A2 #ALE HWAE HA oY
vy Ao AR 2 HIR &4& BF
A2 de 3FFRE £EL5L AL
W Zol2g AHF de 4FFHH CPM.&

& AFY €F 9FHEH FE AFHE
g XNFZad FA &F 1270 AAFFINE
sgatgon, ¥HTHY EHFH L Zo)4
2 @ Aol 1270l%d] AFFEE A%
a4l o

8. X8 AF

XE AH Porter®2 BAF7|ZA wt
Excellent, Good, Fair, Poor®] 45 F o2 HA|
33 Excellent, Good& %3 (acceptable), Fair,
PoorE & (unacceptable) 22 @AY TH
(Table 9, 10).

F 119 257 Fd9 HBIHo 7
g glo] 438 £B/H FHHAE ¢& 7+

Table 11. Results of Treatment

Excellent Good Fair Poor

Symptom 8 2 1 0

Function 9 2 0 0

Apperance 11 0 0 0

Radiologic 9 2 0 0
appearance

Aoy c@EH AF &40 AU 14
dME AFHEHA e FFL LIS
W outdA dF &4 54 ¥ RE AR
Ay &4 24 BF FA9 otshd dvrEFd
= A 7o)l ¢l (Table 11).

9. BH9E

#d Adoly Fadd, 4¥Y, £ ¥
#3e dxe B 5 fRen, 59 (45.5%) <A
AFHA Fe) 55 323U 44
BHYL /A FHZHA} o] FoA 29)
oA AF EFFH HYF B B 19
oA HF (drilling) & AAF F F4ol 54
gen & delMde 9% 5+ UAch

o #

A2 AL 4T 29959 FHEA A
% bumperZ 4 %3 fender ol g3l EFA}
i} At oA £RHEE o] FI e
AZ 29y 2R AdHo YHHEE
ayRzdz Be7]E b Cubbin'®, Hohlz
Luck'™ 2 Cotton¥ Berg®%& H3zld] o3t
o] v B 937 FEC 9% ™)
714 we AHozw nRusiygen, Wilson}
Jacobs*?, Apley¥% & Fo o3 A7t o
2oy Bustgd. 2 J2de assd
o 7t&3 2 dF3E IFALRC AT F4
Herl gojus FAolw AHzEY Afd=
63.6% 2 =AY A AR 2kl

23dd AY AFHse WISHE Auy
AEF e ol F wrygste F4AF FEt Ue
o 2de] HAZFAN 1PEE Fate T3
o] FAaFe FAW ofdfd Aoz FIe F
2F7 W2oAM o FR3n 23 dH2
Ho| ©] 4A dojdtixn ek =g HEHF}
9] go] HET Folrx &£@/Ho| AAHT F
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Z 0.5cmP2 dEFH] HEA g fFo
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g9 B¢ 545%04 HAZHE B F
At

AET FHY 7123 A AL dga
7l AE 13 Res Y=o dAddn 4
. &3 g2 224 (split fracture),
438 24 (wedge-type fracture) & do# WA
2gd, 348, F88 25 d4E
Bola, £3% ¢utgL ¢u-E3H (compres-
sion fracture), ¢¢# A (crush fracture) S o
o7y 4y §2L FHiddyu st &
fdo] FTEFE T HBo AV|H, gt
g3 F£7 g g o] wtomw ITHEH
A713, 912 1Py 2dE FAx o)
ALEn oo A& B FFHo] LRI
a4t

Kennedy ¢} Bailey'¥= %3 AMA < #H
3 48y FFAFNAN dHEZ g3 HYE
ol HIRY EETI A Jsiger
e g g o £3Hol 4 FFE AH
ol UERegs olgd HHolmz 9ty
o] Zlsi AW WEEAsl AH7e & s 7
FHo| 9Eoz olFH WEEAdr B
AL fEYgEAes AFdA nHF 7]
2 Zg3te dHrt o A7 %S4 (wedge
fracture)o] FAHY YZHEAMsE WA EH
AA7F0 AHAFHAE W& 9utgo] HI
o tulglo s #HLse utEEe] {fEdEd
1 3%tk Rasmussen® & A 3Y#E o}
GdFA L vlund 3L dFd B Bt 4
g &Aolely sldxn FHY Avle Yol F
43 2o g AAHY AYE A= € H
Ae 948, Fx$359 A&, I=339 NG
g, gy Ax, £Ade FIFAHEFI
o ARG FHAd-

AF FH EHFHUE A8H/A7 By
2 9o Schulak®} Gunn®& 3HEEHQ
A, dAH g4 2 DSl $HE Fo
E73t9x, Apley¥s FdAMo W 9 I3
o AAAEs EAE BRIV 44FH 998
Zevdn F4sHth Hohl'®2 o He] Ao
RuslgY BEFEE WAANe 54, ARY
EAH, dEx5S vty 3 BRI o
HAE R Aoz YrT HYYPLE th4

FAHREY, ARFEY, B} EH¥oR
BEHsgdt. £F Moore™e AFZH9 4
&4¢l0] BEY FAR THo UAY A
A7t A9 FHE AL FF 1B R F
(tibial plateau fracture)o)tsli, o]g #A}s}
U ZAgtely) A5y AdRZH &4 4
gl olgFu U FRE £ e Afe
ZAH-gFE FEI}IL EFIAT 29 A9
x_]x}%19.20,24,27,28.3ﬂ.3l,34.35) o] %% _E’__ﬁ_% 8}_%
ot ¥|mAH BAA FoHA THY ¥4 E
olglsly] 4 HEY 7|Fo] Hojok I
oz WA g eo|1 U= Hohldh
Lucke] B2 FZ A}&349 ) (Table 4).

Fd9 NEAd SHGFYE & 45 9
e T4 AFH © W HARAAIR 9o
432 24 (horizontal beam lateral view),
AldE g, @39, Az 9589, g%
A, a4, 33 29de&Fol FLdvn g
ﬁq18,25,26)‘

Morreg}t Harvery®e 729 #2d¥s F
F % (tibial crest)o] 76+3.6° & o|F£v F 35}
o8 7~22°9 ZAAZE ALE P} AF
ol ds] 105°dE g2 HAMd FAFEe] #
A9 AFurE FHste 1Y H/ (tibial pla-
teau view) S T<I3le] $EHEE P &3] F3
T 4 Ao 39 ov, Schigler®, Elstrom'?%
< ZH9 BF ¢ x5 AYPL @713

, B4, 2389 & ¢ AAF I FF3}
A #Bad = de 95899 4848 2%
3l . Martin®2 ¢ &3 ugRo FEF
o] e £HHAA R WAA G U
ZA A4 (clear space) 2. & &Rl e &
AAEE 2% v @A 9izto WHlr
gde A I3 JdSdoA bmmEe AH
o] #AA e Wz A UZHH Qe &4F
58 o HEgs HrYg £ Avtn stgoeH
Immeolyd © WHolxd AdE&AE gAilsior
Fdn N AAEL GEWALA, TH R
WALA, R EALA, @289, Fditst 4 E
9, BHEXYEFTE ol&sld #FHe] FY ¥
THEAS AEs] wdsAdn He EA40L
AlEtA] e doxye "o Ald FEIFHAE A
Patgrt. £ Hr|Hoz & AFRH 9-F
slofl Ao oA ZFo) A ojgel} #E
£ #9239}t S48 389 E3E Rasmussen®™
& dHHT £FHFo] Yo FFol g

#d3 7%l L& 288 de Aolgn 3§
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Hohl#} Luck™e OF4d¢E FHAAN &
o] lcmoly, QAFEZTHANA AlHs =4F
Bo) ¥7l% ¥d, @ SAdA E3tHo
smmol 4w #©HY HNHEE 1H}HReH
Wolf¢} White'®, Rombold®®, Rasmussen®® %
Laros¢} Spiegel?’ % #AAW JEAE E=
FHHe HelAxe WE FYH HE J|E
& AN Rombold® & &7 WAt
A AR A3 47 g e dwt
AL D7AZHEELE F ez FHEA
719, @38¢ AxsA nAsi, @QFE F
AW REL FolAL i, DEF FA #
HAEE L AFZeorsidn Nedtdd. A% &
AZHoM BYAHA FEo 2 AHAE A3
7] o]8 & 7 - = Wilsond} Jacobs'®& &7 &
< o83 AHEAL AWsHL Palmer”}
Lee®= FF5 & o3l 4358 AAE ¢
dodn Foh. AZo Harper®e AwAd T4,
g9 A, xUdFdM FEo] o AL
AHH == 293 duA L APsdad,
Buchanan®& 22 #3d ANE WYz 3
At} Hohl#} Luck'®= FEAESL FalA &
BAE 4Fo8 AT A &MIE Az
Az AU Alolol AF AR Hreol A

Ne AAFIL RNEFoE £8FH V)
Fo] 3EHo uta} o] H/HAH TAHe] H/A
AZ2 Ho FIFe 2AY 2 AP
AL BAsgon Salter?t Simonds®™, Fins-
terbush® & FEHY L T3 AKHY &
#Ad 5ol #HIAFY ANFE FIFEE &
3t ot

AAEL £BHFE ol g5t £FFH A
g ¥&x £33 3R e ANE F3do
FegozH By wie #I, FFOI
How, ¥WZH o & (morbidity)& Y
F AU, £FAH L o]&F FuEA A
871 7Issd e #dWUE AY Aoz
N A 7ty BN £@EET HA
g 53 And YuHez FL£ JvHES
< & AN =F £AFHE I 1¥

Ad g AR ZHo Qo] 71FIHAYL
Z71BAEFoE 45 AHE AU

Turner®e N g8¥F 9 #Ad £33 7|5 F
A d3g& v AAEA FHAY £
U #§E2Ax, #d WY Rz FRkE
A, B4 Edde] B8 AL SAARTRY &
A, 29F, AF4 £35S Mestden A
gue] 2A 9 AEAEA AV ARE
g FEI v 92 Aoz AyLHAL

eI A A

4 £

B AAEL 19863 10¥ ¥ 19893 747t
AL ol &3t ANuF AEWN FHEA
1de] i FHzAL 7163t E 1o o
A4H BHE HAsY fged ge AE
At

1. A4, 4%, 92, 23 3959 BEX:
AF71A e G2 Ra9 FASAGD.

2. 239 B FE Hohl# Luck™s] BFo
o3t ulANY 24 (18.1%), FAY FEF
141 (9.1%), E2TEE 39 (27.3%), A=g
EY 340(273%), 8% 14 (9.1%), £343
14 (9.1%) 4 th.

3. % 119 EaAF 79 (63.6%)0X &H
A uF 2 F823 281 €19 &3¢ 5
Lig A=

4. £BE3 & olfFoEN £RE YR ¥
HhEdel gl & X871 £o)3tdth

5. % 1143 59 (45.5%)0A Z o]l A
g o, FAHRALNAN HE 2ol AgF

o rok ofN N,
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JFHoz

Y@ AJE A

7. 7€ ¥ ZIEFLE AAF

e

#deF HAE 4E & AUH
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