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Purpose: Many international journals have published studies on the results of distal femoral fractures in
elderly people, but only a few studies have been conducted on the Korean population. The aim of this
study was to determine the factors that are associated with the outcomes and prognosis of fixation of
distal femur fractures using the minimally invasive plate osteosynthesis (MIPO) technique in elderly pa-
tients (age>60) and to determine the risk factors related with the occurrence of nonunion.

Materials and Methods: This study is a retrospective study. From January 2008 to June 2018, distal
femur fracture (AO/OTA 33) patients who underwent surgical treatment (MIPO) were analyzed. A
total of 52 patients were included in the study after removing 121 patients that met with the exclusion
criteria. Medical records, including surgical records, were reviewed to evaluate the patients’ underlying
disease, bone mineral density, the number of days delayed from surgery, complications and mortality.
In addition, follow-up radiographs were used to determine bone union, delayed union and nonunion.
Results: The average time to achieve bone union was 19.95 weeks, the rate of nonunion was 20.0%
(10/50) and the overall mortality was 3.8% (2/52). There were no significant differences in the clini-
cal and radiological results of those patients with or without periprosthetic fracture. On the univariate
analysis, which compared the union group vs. the nonunion group, no factors were identified as signifi-
cant risk factors for nonunion. On the multiple logistic regression analysis, medical history of cancer was
identified as a significant risk factor for nonunion (p=0.045).

Conclusion: The rate of nonunion is high in the Korean population of elderly people suffering from dis-
tal femur fracture, but the mortality rate appears to be low. A medical history of cancer is a significant
risk factor for nonunion. Further prospective studies are required to determine other associated factors.

Key Words: Distal femur fracture, Periprosthetic fracture, Nonunion, Minimally invasive plate osteosyn-
thesis technigue technique
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2 A= FFH aFolth A ZREFS ohddiet
W e 29 h] ] Sl whelth(2019-10-011). ¢
T ARl whek AP 5= A= STk 2008 19 195
B 20189 69 3097HA] E oA a2 Al B2 tiEE
ALF =4 o] o7 5-S BT Al 7|2
=2 2tk 1) 60A4] v|gkel 2F, 2) &4 T35 A4 (injury
severity score) 157 o]Ato] thdtAl &4 3) 47t Ul 4
A ArdE 22 4 s e AYUES did= Qs e
A Aol "ash gk, 5) 4 A (follow—up loss)©]
HAY X4 18 FA7F =7 o2 gk iiioﬂ A 323t
22} 1737 5 A9 7120l &5t SAHEE ARk, &
527g0] Aol T=5 At (Fig. 1.

- o) 24 2] 20] Qo] what 94} 2| &
ol %35 19] Aol olsh A= FokSlsupine) 2
AMellA C-& FAFA](C—arm fluoroscopy)& A5t W
7 71Z0) 1 AT AL shelskdn B 129 3

[ Distal femur fracture(AO/OTA 33) patients (n=173) |

Exclusion criteria
1) Age <60 (n=68)

3) IM nailing cases (n=7)

2) Multiple trauma patients (ISS=15) (n=10)

4) Revision total joint arthroplasty cases (n=5)
5) Follow period <1 year (n=31)

| 52 patients enrolled |

Non-periprosthetic Fx.
(n=27)

Periprosthetic Fx.
(n=25)

Fig. 1. Flow chart of the study popula-
tion after exclusion of patients. ISS: injury
severity score, IM: intramedullary, Fx.:
fracture.
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(rotation) 9] 7|2 ATk A& 95 ZW(tuberosity)©l
1.6 mm K-7341& 1774 & & Al(skeletal traction)2 5}o]
==20] dolE MGt HdA] 455 Yoz &}
RO o O)7] ok wjofl = C- FAPEA] gelste] x4 4
7N(mini stab wound)& £ AE-2 A|Fs}ict A= HHH
o 2L "t (bolster), &4 A¢l(manual traction), AT
%7|(leverage techmque) FAAREZ A (collinear clamp), 73
o2 94 F-2 AAHpercutaneous cerclage wire) 52 &4t
o] Ao wet desteln:. =4 59 A&o] gms o]F
= 4 4 F45 5 (locking compression plate—distal fe—
mur, LCP-DF: Synthes®, Oberdorf, Switzerland)& ©]-835
o] Y& Aldstlt

38, o

é)l-

w
11}
a2

0

0%

A2 T2}

el o 7152 9 & 7|1=AE AESt] 9%, 4
H A -heF2]4=(body mass index, BMI), 714 Agh 24 W
IHE T e A9 I T HE7HAS A AL
FA] 712k, Charlson -g4HF82 2]4=(Charlson comorbidity
index, CCD, UL (T-score) 52 TAII AL, A 7155

Foll v 5 1 W] eAko] AP of Bl gyS v
HE AR oW, E7E o F T3t 5—/\]'3 FAr.
o] ¢l= dE H9F =42 AO/OTA E7AIA, d
9 AL Su EFAA | w2t Z55H E]' CCl= 4
Al B2pe] o] 7715 9 A AW EF(International Classi-
fication of Disease, 10th Revision; ICD-10) Z =& &3] 2}
olst hate] Tt Ast-S y|ako & AAbsrAc)

e e UEE s e, 59, 4
™ > 4 (standard femur and knee anteroposterior, lat—
eral, both oblique view)-& &5t A 7|7 o= 4
A, & AT, e $ 250 FYotalon e Sofl= 4
& % 67, 3709, 11 o] Fofl= 37 xHH o = sk

= 9P AR Digital Imaging and Communications
in Medicine (DICOM) ot = WHelstort. ¥zt 7F 9 3
22t Y UA] T (inter—observer reliability and intra—observer
reliability) 0] B7}1& f5to] gofl Frofshr] 22 o A<
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4. A 2M

SA £4L2 IBM SPSS ver. 21.0 IBM Corp., Armonk,
NY, USA)& o]-&otr}. Kolmogorov—Smirnov test®}
Shapiro—Wilk testg ©]-8sto] A4 AALS stglen, A
9 Wof sl A= Student t—test@t Wilcoxon—rank sum
test, 79 W=of] ol Al+= chi—squared test®} Fisher’s ex—
act testE °-&sarh &Rl d&FS PlAE A= 571
2o g o 2AAE 3] B (multiple logistic regression
analysis)2 ©]-85to] B7Fehieh. TR 7F 9 oAt Y
AR k4= Cohen?] kappa (x) Al5=2} intraclass correlation
coefficient (ICC) values Al4totlom, ¢>0.814 o =2
AR =E HRItkyl 7H5F AL, p—valueZ} 0.05 T]9Ql 754
E AT e Ao = THS5HIch

2 I

Z 5279 55 o] Pt ol 71.08+6.241(H 9],
60-854) 2™ EA7} 8 (15.4%), AAA7T 4475 (84.6%)°]
2tk BMIE= B 24.20+2.85 kg/m” (9], 18.5-31 kg/m?)
et el Eo] gl T8 33A1 209, 33A2 29], 33A3
4], 72|10 33B2: 19190, Q1B 9] 2HLe 18 13
o, 2880] 12|90tk 3RS Q] HHF A7 23.67+8.17
A, 11-52)01lal, S ARRE FE2d7HA]= Bt
6.37£5464(9], 1-34¥)0] 28 =3iek. Bt FA] 7|7
25.08+18.13714(H 91, 1-77712) 0] cH(Table 1).

T-score= Ha —2.44+1.164(HY, —-4.8-0.24)c=2
Uehton CCIE Hat 4.25+1.2 (9], 2-9)ac}. ¢4 A
24 QAR o] =Y Hao] 7HeRE b= 469131
om £ Fo| 3567 59 HPS ofit. B3 107
(20.0%)& ALt 40759 Z/37HA1 2] B+t 7172 19.95+
7.89F(HS, 11-4859) 9tk 13 E0] gl 382 2040
F+8.55( 9], 12-485), daHd F9 2HL& 1
7.395(49, 12-36H) %<

L= =
] 2]A-g35Re 717t 49, 59,



Table 1. Baseline Characteristics and Demographics

Characteristic Value

Subject 52
Age (yr) 71.08%6.2
Sex

Male 8(15.4)

Female 44 (84.6)
Body mass index (kg/m?) 24.20+2.85
Fracture type (AO/OTA classification)

33A1 20 (38.5)

33A2 2 (3.8

33A3 4(7.7)

33B2 1(1.9)
Fracture type (Su classification)

1 13 (25.0)

2 12 (23.7)
Implant

Plate only 43 (82.7)

Plate with wiring 9(17.3)
Time from injury to surgery (d) 6.37+5.46
Follow-up duration (mo) 25.08%18.13
Hospital stay (d) 22.67+8.17

Values are presented as number only, meantstandard deviation, or
number (%).
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E8U 342 Ll 452 AR 21 39 44 6
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Table 2. Selected Comorbidities, Postoperative Outcomes, Mortality
Rates and Complications

Variable Value p-value
Mean BMD (T-score) -2.44£116
Venous thromboembolism 3(5.8)
Pressure sore 1(1.9)
HTN 34 (65.4)
DM 19 (36.5)
Connective tissue disease 6 (11.5)
Cardiovascular disease 10 (19.2)
Cerebrovascular disease 2(3.8)
Cancer 3(5.8)
Charlson comorbidity index 4.25%1.2
Preoperative ambulation state -
Independent 35(67.3)
Cane 1 (21.2)
Walker 0(0)
Wheelchair 2(3.8)
Bedridden 0(0)
Unknown 4(7.7)
Postoperative ambulation state
Independent 22 (42.3)
Cane 8 (15.4)
Walker 5(9.6)
Wheelchair 3(5.8)
Bedridden 2(3.8)
Unknown 12 (23.1)
Union time (wk) 19.95+7.89 0.684
Non-periprosthetic Fx. 20.40+8.55
Periprosthetic Fx. 19.52+7.39
Nonunion 10/50 (20.0) 0.480
Non-periprosthetic Fx. 6/25 (24.0)
Periprosthetic Fx. 4/25 (16.0)
Mortality 2/52 (3.8) 0.491
Non-periprosthetic Fx. 2/27 (7.4)
Periprosthetic Fx. 0(0)

Values are presented as meanzstandard deviation, or number (%).
BMD: bone mineral density, HTN: hypertension, DM: diabetes mellitus,
Fx.: fracture.

[95% conficence interval, 95% CI]=0.819-1.496, p=0.510),
2 298 OR=1.116 (CI=0.978-1.274, p=0.102), Gx=
OR=2.165 (CI=0.401-11.671, p=0.369), CCI*= OR=1.388
(CI=0.656-2.937, p=0.392)0]1 o™, 9] 4 Futo]
OR=14.389 (CI=1.724-273.967, p=0.045)2 &Gt IF
= PAE AR E o5k QAR BrS|FitH(Table 4). &
ol HARt et T At 12 a3ef, U] 19
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Table 3. Comparison between the Union and Nonunion Groups

Table 4. Multiple Logistic Regression Analysis of Nonunion

Variable Union Nonunion  p-value

Subject 40 10

Age (yr) 7095+6.35 70.80+5.6 0.946

Sex 0.653
Male 6 (15.0) 2 (20.0)

Female 34 (85.0) 8(80.0)

Body mass index (kg/m?) 2437+2.89 24001293 0.718

Fx. type 0.661
AO 33A1 12 (30.0) 6 (60.0)

AO 33A2 2 (5.0 0
AO 33A3 4(10.0) 0
AO 33B2 1(2.5) 0
Su i 11(275) 2 (20.0)
Su2 10 (25.0) 2 (20.0)

Implant >0.999
Plate only 33 (82.5) 8 (80.0)

Plate with wiring 7 (17.5) 2 (20.0)

Surgical factor 0.174
Acceptable 38(95.0) 8(80.0)
Unacceptable 2 (5.0 2 (20.0)

Time from injury tosurgery (d) ~ 6.05+5.25  7.80+5.71 0.092

Mean BMD (T-score) 2418105 -=261£1.69 0.680

Periprosthetic Fx. 21(52.5) 4(40.0) 0.480

HTN 25 (62.5) 7(70.0) 0.730

DM 13 (32.5) 4 (400 0717

Connective tissue disease 4(10.0) 2(20.0) 0.586

Cardiovascular disease 6 (15.0) 2 (200 0653

Cerebrovascular disease 1(2.5) 0 >0.999

Cancer 1(2.5) 2 (2000 0.098

Charlson comorbidity index 4.05+1.21 460+1.22 0.283

Values are presented as number only, meantstandard deviation, or
number (%). *Acceptable surgical factor means sufficient plate length,
screw length, a great enough number of screws, and unacceptable
surgical factor is a term used when any one of the above factors is not
met. Fx.: fracture, BMD: bone mineral density, HTN: hypertension, DM:
diabetes mellitus.

2 2z oo, Z4 Hol7 9] Hol= I
WA 7 9 A i dXEE =0.82, ICC val-
ue=0.789 (CI, 0.76-0.82) 2 =& A =5 Rt

ZF
=2

R

2 dFoAN = FFE7HA] Fe 19.955F7F 2850
, B 20.0%=2 7|29 =R} e SA]E B
)

N
QITE Y g 2 el QBT 9] Bo] 259 9L
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Variable Odds  95% confidence -
ratio interval

Time from injury to surgery 1116 0.978-1.274 0.102
Body mass index 1.107 0.819-1.496 0.510
Diabetes mellitus 2.165 0.401-11.671 0.369
Cancer 14.389 1.724-273.967  0.045
Charlson comorbidity index 1388 0.656-2.937 0.392
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Fig. 2. A 76-year-old woman slipped
down and developed a right peripros-
thtic distal femur fracture (A, B). We
performed open reduction and internal
affixation with dual plates (C, D), but af-
ter 16 months there was no sign of bone
union (E, F). Although there were some
fracture gaps and slightly shorter plate
lengths, oligotrophic nonunion occurred
and not hypertrophic nonunion. From
here, we performed reoperation with
changing plates with using autogenous
iliac bone grafting, and union was then
achieved (G, H).
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