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Treatment of Infected Nonunion in Supracondylar and Intercondylar
Fractures of the Femur after Open Reduction and Internal Fixations

Ho-Geun Chang, M.D., Eung-Joo Lee, M.D. and Sang-Chun Ahn, M.D.

Departmeni of Orthopaedic Surgery, College of Medicine, Hallym University, Seoul, Korea

The postoperative complications in open reduction and internal fixation of supracondytar and
intercondylar fractures of the femur include leg length discrepancy, infection, skin necrosis, irritation
by implants, valgus or varus deformity, bony destruction associated with vascular disturbance,
instability of the knee joint and transtation of the fractured surface. The most vuinerable complication
among them may be infection. Then infected aonunion is dangerous to the patients and its treatment
is very difficult. '

Authors evaluated 25 cases of 25 patients who were (reated and foliowed up cvaluation over one
year in the department of Orthopaedic Surgery, College of Medicine, Hallym University from
January, 1988 1o June, 1995. All cases were treated by open reduction & internal fixations. Fout
cases of them had developed infected nonunion. After we treated these cases we could reach
following results :

1. The cause of infection was primarily staphylococcas aureus in all cases.

2. Among 4 cases of infected nonunion, external fixator was preformed in 3 patients and

interfocking IM nailing in remainder.

3. The infection was managed with intravenous antibiotics, frequent irrigation, insertion of

antibictic impregnated beads and daily dressing.
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4. Erythrocyte sedimentation rate was normalized at average 8.5 months(range, from 1.5 to 26

months).

5. The union was accomplished at mean 5.4 months in 21 cases without infection and at mean 17.7
montha(range, from 10 to 35 months) in 4 cases with infected nomunion afier infection developed.
6. The main complications were limitated range of motion of the knee(30 to 100 degree flexion)

and shortening of affected extremity.

7. In conclusion, we suggest that early removal of implant in sity, external fixation and bone graft
after infection controiled is an adequate plan for the treatment of infected nonunion in
supracondylar and intracondylar fractures of the femur.
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Table 1. Case analysis

film*e] i8] AR A7t @ck= F3 Hag
Aago] 59 YA #tids TAR 29
WnAEe AA sfayed A, €49 =
9] AE2A ESRe] FUEE Al7le] Eoldos
H2d $& AL Aol HIE Fd=s Yoy
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AAHe& 19889 1956 19959 64 30Y AR
g7 6ANL PP P& FPHAHLR F
AR dRE B R A1 9] #YAY
R 3 dzPed 1d ol 34 Bl 7heNe
258 FAM4 8YY 38 2 URFEF WA 3
24 Y 430 QYo Ay

2908 ¥ 4 EX
AeY R 4ele) JHEEE 401N 534

Case Age Injury Type of Fx. Associated Underlying
No. fSex mech. (AOYASIF) injury disease
| 44F - TA A2 L1 elbow open Fx. & D/L. DM
Lt forearm Fx.
Lt wrist open Fx & DvLL
2 51M TA C2 Rt pateliar Fx.
3. 53F FD 2 Head injury
{Open) . Rt forearm open Fx.
4 50/F SD A2 None DM
F.D: fall down, 8D :slipdown, DL ; dislocation

T-A : traffic accident,
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RnAZ BFE 484elx, WAL 18 427} 3
3 Wale) a4l

&47188 AP EHUS 4elel AT L
d, vlnzie] 13, ¥AIe] 2@ o] 22H.

4 BE R

#39 ¥R AO/ASIF ¥RY& wWRed, 2
4 R 40l AN A2t 24, C} 2%
3, 2% 18944 Gustilo RUBYS AYY 8
o]gic}(Table 1).

5 Yy N 2lEAS

FREdoz 44 /R 2UEAY +oHEY
Ak B4 ¢ @ HE A9y AWH €Y, ¢
- @NF B, FAE NAY Iy & Aen
g €3 Sl fia, is{Me FUsadel ol

oo, 2% dugs] 8% $Hs) & FRUTL,
a2dln 2ddAM FlEdgezA 2ol UMY
{Table 1).

6 §le S =XeE HA

2 WAY se% 9F24, ¥ wuEt €

zaAFolA ¢aake] B B4, Gram stain,

AR A9, ¢« FAE 18494 Fro-
zen section® AMYHALL. 2ex 4F 2P A
H8M erythrocyte sedimentation rate(ESR) <}
C-reactive protein (CRP) ¥ X% s,

8 XE

¥4 RSl Asss YayriTR 2o
AAG o8 daRrltE 2%, JAY¢ AN
o, €45 e WMARAG 9 Fave, MY
&, Y47 V1Y cement beads®] ¢ Fo=
A @i, g JAbedM CRPS} ESRel 2% 34
g A7 E 4%e 48 e W Yoy
3 §old] & ¥olAThE Aldsinct, faysP
¥ 2<% Hoffmann4, 13<4A lizarov® A}
£AAL, YelA 18 JaBATY 2P &4
h 243 a3ed NEHeicHTable 2).

2
14 W =3 eHAL
Aol &F 237 YL AB¥ 3-47HA ¥

‘Table 4. Main complication and results

Case LOMofthe Shorteningof”  Result
No. kmeejoint  affected imb

‘Tahle 2 Treatment of infecied nonunion V 5. oF 400 Failwe
IV and oral antibiotics 2 10- 608 2 0cm Failure
Debridement and curetiage 3 15- 30 35m Failure
Frequent itigation{every day) 4 0-100° 20 Failure
Antibiotic impregnated cemens beads A 7. 7 2 90m
External fixation and bone graft
Table 3. Process from infection to union
Casc  Infection Cessmion  Conolledtime  Novmalizaion  Weightbearing  Union time
No. time of pus of infection of CRP/ESR. - time after infection
| istop 4weeks 26months 4weeks/ 32months 35months
3wecks 26months

2 istop 3weeks Smonths 3wecks/ 10months 15Smonths
2weeks Smonths !

k} 3d op 3werks Tmonths Iweeks/ 1imoniths 1 Imonths
2weeks Tmonths

4 Unknown  Unknown {.5Smonths 2weeks/ 6months 10months

1.5months
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Table 5. Criteeia for assessment of the results(acconding to
schatzker's method)

Excellent  : Rall extersion :

Loss of flexion Jess than 107

No varus, valgus, rottory deformity

No pain

Perfect joint congruency

: Not mare than one of the following -

Loss of length not more than 1.2 am

Less than 10" vesus or valgus

Laoss of flexion not more than 207

Minimal pein

Fair : Any two of the criteria in good category

: Any of the following :

Loss of flexion 9 or less

Varus or valgus deformity more than 15

Joint

Disabling pain no matter how perfect the
X-ay

4 BuliEo] Wia, WAl 42 2% 9N
¥ 19 3& Staphylococcus aureus ¢lien, 1
#HelA ola Y FoT|A coagulase-negative
staphylococci, enterobacter cloacae, acineto-
bacter anitratus¥el Sj¥ &4 el ¢AsY
i, 1344 &3l A1¥¥ Frozen sectiond
Wy Koy dF 4WE RYd, I3 CRPE:
2-4379 viz3 WHE Ao P AU vYen,
ESR& 1.5-2679 (M 8.5 7AA 7138 A
A 4= Aok (Table 3).

2 Mzt

ATHSE YAH R YA 224 BEY 2
ol Mol Al7lo] Algsigien, 63249 (4F 12
AU)A $EAZFRE AFITHTable 3).

32 | 712

FA #Y ATe B VAE 107AAN 35
AYRA BZ 17774810} Table 3).

472 oEs

954 RS AR 4 ATPeE AYd
¥ 3A(Fd 123)9M &z 590%, 10-60%,
15-3052 WEd 4% 9Y &5 Atd ¥ye

Table 6. The bacterial pathogens in adult ostconmyelitis over the

pest 10 years*
Pathogen 1980(%)  1990(%) -
Suphylococcus sureus 601 250
Pseudomonas aeruginosa 06 213
Enterobackeriacese 352 363
. Ocher 4.1 174
*Exchudes infected prostheses. o

o, #4700 & @ 1delMe 0=elM 100x |
2 vz J2@ A3E 2 2:2a 4 2%
oA sjg&e] BN EH 2-4emPA] BF 2.9
o] $itHTable 4).

& A R33tel ©Y

Aadse B3 ¢ugs) £FEMAs ¥ v
fle] S5y ko] S2AEE Schatzker
Lambert™s] %7} ¥yol 94 44 ¥4 8
£ I atle @3¢ Atk Yzso) o
& AHSH O (Table 5). ABATFE= 71
HellA 48] ¥F 8% (Failure) ¥ A¥E voixw
(Table 4), #de a9} FR/EE SRE 3o
A ¥l $2 AAE BAG

o 23

s,

A5o] 0keol Ficol e 514 oA 8
2 A% 983 A #4, 35 Fud iy
232 R ¥ HX 408l MY 2 R €7
2 ydiie, $do2 383 R $ouIe vY
4, 894 Y¥e 9 K24 23§ A9,
A= Y 2L 1379 B¢ ZE SH5elA
FPUAE ¥F Judet Platel ol $81e] Y3 R
o4& Attt &F 33 3] W
W8 QA% of hip spica cast® €4 ¥4
8 23 % AF AEF 11IAYA Hizarovit °l&
e 9ny R 4 (vancomycin) 7} H7HE
cement beads® FUskd el ARE ¥, E
fe) Adslol 1678494 Judete Plate2 W2¥

R Eoldem Y WAF IHEA E RiEd ¢

AcHFig. 1A-B).
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3, 4% eNF ¥4 232 g 4ddA K5
AR g ol 8¢ Wad 92 ¥ M8 AAE3
Circumferential Wiring¥ 2% g+ @43}
of Asia] H31 ng 42 654 2o WY 3
Heh Uig FA] 32 gEY & Y g ¥
el 0.5x0.5om2719} FF(sinus tract)7} ¥4
ol F4 Bulge] REHn ol 274U K-2A
AA, lag screw® °18¢ W2 ¥ Hoffmann

Fig. 1. A 51 years ok female sustained
AO/ASIF type A2 supracondylar
fracture, secondary to traffic
accident. A) Initisl AP and lateral
view, B) First operation with
Judete piate, C) Second operation
with izarov bacause of infection
at 11 morshs. D) Third operation
with Jideie piste and autogenous
bore gt for trestment of delayed
urion ot 16 months. E) Last AP
and lateral view of united state af

2 glanY7\tR o4 9, Y4 (gentamy-
cin} 7t A71¥ cement beads¥ FUWF, 57144
G50l Haslol Eold AL 1574484 € {UE
A} (Fig. 24-D).

U

asE IR BE AN dsEde] 10-15%
2 ulay o, RARY, 974 49N, ¥
Wl ¥y, @83 £%9 A, I, €¥Y #
Fo A\, Py &2 ST ARizkA

-~ 925 —



il G, iAo dSFE HAY

€ e DAEY gi¥s HIER oj%elH ¥
Al Yy 3217} ol n, F¥] @¥HT R dix4}
3o ojaf A€ o REN ARA 83
o] A R fA7 JHY", R AT R g

Fig.lAWywsoldm!esmnedAOIAS!Flychaqutdﬂr
fracture, secondary 0 affic accident A) First operation by intemal 8
fixation. B) Second operation with Hoffinann extemal fixator and lag B
screw because of infection at 2 months. C) Third operation by
circumferential wiring and autogenous bone graft at Smoniths. D) Last
AP and lateral view of united state a 15 months after infection.

Apasy & A dYd si¢ Ayt A€
(89.5%)°1%°, MY BEE 5-10%E ¥z
AP, AaHge Aol olA 25:F FE &Y
of 29 &4bol 18a1(72%), 44 ®Hel ¥
(20%) %31, ol TAY 4AF 344M B¢ o
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£ 258%F 420 (16%)0M viaH g& PARE X
Az, 1284 3 EF, 2418 E o7 A
ol® AtefejA Wdlsisin, 134 o4 AT <
€ 8 dgeld Mgigons A% e
= gz Alz €,

#39 MNazAM 49 R daxy, FHI¥
cast brace, ¥ & R WaAde, LY 3
CREBYS AMBICHE)Q A Anyer e u 74
2 Jdg £ ded, Axde olzg EAE 383
71 918 BYE A8 o] gio 1970¢ o|dele
F2 pz) ARE 8 gou}, ¥ 20d <t 2
A71e 2 UDAES] e AP s +
€4 A8 § PN 9077 AT 255 A
AMollx VA FE R WaPeE AMdsisied,
@ 1A (M EBY g )M IlizarovE ol ¥
¥ nyed Agsn, 1848 UnYdeF 3
Hofl 4midle] Y nHES Al

ATE WA A FEe Nud oM Y
AL o2 Hago] o8 YA o Fejg}
29 g% ARG Ay dd, A7 A
¥ cement beadse FY, =7l AR ES AA
o} B4Y9 TP §ol¥ dnPr|tE Aoy 2%
T Zge) 2ME 5 Tolalg ¥ Fttn U

g Ao slolA, wiFzdAtels HE® T
o2l HAg P4A4F Fodsled, 1971d Wald-
. vogel 57l oldtw o)adof o BHe] di¥ e
YA Fe| staphylococcus aureus®)Uxg, ¥
&l Hal2 Ay 1990d 7] 10d ol BA
o] o|&lH staphylococcus aureuse 60.1%°1M
25%7x @A8) FaG WA pseudomonas
aeruginosa{0. 1%<1+] 21.3%) %, enterobacte-

riaceae (35, 2%k 36,3%) 37t M At
(Table 5). % W@ &l E3HA BXNT 70% ol
Aol A methicillin WAT coagulase-negative
staphylococci® €822 vancomycine] ©£0
#8814 €x, =% gram(-) organisme] 2-3
W o]} Fulgel wet fAAge] Meo] gloiM
g¢ Fof P&, Tol AE o] oAAY g
Ago] dRe gedA U, =8 ciprofloe-
xacin®] T4 ¥& AWE Foirl gram(+) &)
gram{-) organisme] 25 B#7} A;, Aol
Holu} A o 840 2™z Y™ o
Fxe WAZAeSY BE AB2A Y447 ¥
7}e cement beadss] F43 %< (%3] polyme-
thylmethacrylate beads)el a7} Uckzn £%
n AT, AaHEe] YT 42elM ¥ YA
3 P42 staphylococcus aureus?t & 5o
B DA cefad FEE F3AD, ot
o] A% 1o M e vancomycing FH81
oy, 2«4 W44 (gentamycin && vanco-
mycin} 7} A7ME cement beads& F4l&o] A&
ik,

WaPE 45 ¢844 A= Rayo| st
W 2 e A&HY e § EovegE o
Zo Nasl FHYL cosHAt HaPee &
Aq oMy Fol 24 EA Fasie] mucoid
biofilmel 21€ diffusion barrier® ¥4¥o N
A A me] whgo] glo] @YY A5 NEE
77} ol go2 Z7id WnFPES AAL
Fo Az BRYE oMol ¥tz FEa gl
e gk gl BRYe) Aa 448 3]y
& de A B ople WY dog QY
A& g HRete 2oz WnHE MAE sin
A7)TE ol4¢ A0y nHol PUPe} X5 oY
¢ 2AAR sdste 2 Pielda FAG
0 ARES ARl glolMx Zrld WnYEL
AAY 5 nyr|72 Aay 23E s PP e
X mEgich
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g £
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