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Comparison between the Results of Internal Fixation
Using Proximal Femur Nail Anti-rotation and Bipolar
Hemiarthroplasty in Treatment of Unstable
Intertrochanteric Fractures of Elderly Patients

Sung-Hwan Kim, MD, Soo-Won Lee, MD, Gyu-Min Kong, MD, Mid-Um JeaGal, MD

Department of Orthopedic Surgery, Sunlin Hospital, Pohang, Korea

Purpose: This study was performed to compare the clinical results and complications of bipolar hemiarthroplasty and
internal fixation using proximal femur nail antirotation (PFNA) for unstable elderly femoral intertrochanteric
fractures.

Materialsand Methods: From May 2008 to September 2010, 74 patients older than 65 years who underwent bipolar
hemiarthroplasty(33 patients) or PFNA (41 patients) and followed for more than 1 year after surgery were enrolled in
this study. The mean blood loss during operation, mean operation time, radiological results, clinical results, and
complications were analyzed by the Student t-test and Chi-sguare test to compare the two groups.

Results: The volume of blood loss during the operation was statistically lesser in the PFNA group (P<0.05) and
operation time was not statistically different between the two groups (p=0.73). The bipolar hemiarthroplasty group
showed a statistically better outcome than the PFNA group in the beginning of weight bearing (p<0.05), the hospital
stay (p<0.05). The degradations of Koval score and modified Harris hip score of the bipolar hemiarthroplasty group
were statistically better than those of the PFNA group (p=0.03, p=0.02). The bipolar hemiarthroplasty group showed
a statistically lower incidence of mechanical (9.1%, p=0.01) and general(12.1%, p=0.00) complications than the
PFNA group.

Conclusion: In elderly patients, bipolar hemiarthroplasty is thought to be one of the effective treatments for unstable
femoral intertrochanteric fracutures when considering complications and clinical outcomes.
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2008 5€FE 2010 9U7HA] AO/OTA 7%
A22 o]Fe] tiE AAZE Betg 4R FEd AT
654 o] At F 1270 o) FAI7}F 7hsk Al F 74
dE ez st FA 2641(35.1%), o7k 48]
(64.9%) 2 oAz}l A 24 WA Rt =ow Hd A
B2 75.341(65-894D &, Hd FA] 717k 17. 1704 (12-
2771 )elqtt. & Aol BE AES e S8E
ZAAHDEXA, dual energy X-ray absorptiometry)S Al
SISIc), 3 BABEL AU B 5394 AT,
o 3 29 ojE B44L 8T BA 4198 BRoe
2tk (Table 1), & A $#AE9 d%‘l’b‘Eﬂ £ ASA
(American Society of Anesthesiologists) score” & 3
Aot el oAl Aoz Tt AFAR, P, 24T
5ol WAl yaha) Ao A4 AHvt FEaA
3o} 7] maye] Waol Sl 9ok 291 sl o v
Z uAZo] B7} v d At A-9oA] FFA ukx| 3

Table 1. Demographic Characteristics between the Group A and B

ol ollX T/‘]
Chilsas d
= **75, = Alﬁyﬁ}a’ﬂﬁ}. < A BT a9, 4E 9 A
717+ BA A 0 2 F 37k] 2}o]7} Hol x| ekgk}. 3}
A A% Arbo A= BRERO ATlA f28H T
s A5 ¥ Qe (p=0.00)(Table 1).

F=A A GE e AAE F9E AXA
T F9& =g (modified Gibson approach)& %3
AZste] ddvte] ANE 7heto] dE S5F5 =347
F Zdd dE =57 9 A5 E A7sta 7 Al
(pulsatile lavage)2 3lo] F573UW =8, n|Ag 33,
7] 2 2 9] Y T8 U AT 2999 AHMEY
F=4 v S| B9+ AHE mhf(cement plug)E
HE AUE AT S5l At I3 £ F A
HE & o]gste] IAMES hahEA At ¢
wE F573U SAHE S QF AAES Adsklt &
294 o] A|NEF g Q)= F 2497} VerSys Heritage™

(Zimmer, Warsaw, IN)THE] 2"lo|9lon] AAx}R F
A2 18T 7 gls whge] Agk 471 SIS 5o oA
+ VerSys® Cemented Revision/Calcar Hip System
(Zimmer, Warsaw, IN)Z A}&35lo] S=A] vhx| &S
A8t 4ellollM = FAMET thE A=<l VerSys”
Fiber Metal Taper thE 2H (Z1mmer Warsaw, IN)Z
ARSI tE Al Ee] 28 E F G548 EFEAY

F BT FESAAvk(Fig. 1), o wEbi= oA

Group A Group B Significance (P)
Case (No) 33 41
Age (Years) 76.3 (65-89) 74.6 (65-84) 0.26 (S*)
Sex (M/F7) 10/23 16/25 0.44 (C)
BMD' (T-Score) -5.17 -3.68 0.00 (S)
(-6.93--3.51) (-4.07--3.02)
Mean Follow-Up Period (Months) 16.5 17.6 0.22(9)
Preoperative Morbidity
Cardiovascular Disease 21 18
Diabetes Mdllitus 12 8
Chronic Lung Disease 7 5
Chronic Nervous System Disease 6 4
Urinary Tract Infection 1 4
ASAW\
Classification 1 0 0
2 18 29
3 15 12

*: Student t-Test, ":Male, “:Female, *: Chi-Square Test, ":Bone Mineral Density, ": American Society of Anesthesiologists
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FH 24 dE EFAE o8 WuAgded] Be= A, 7 2o & T 28EH e AE v 715
B G E AR F 7 FH 258 517] o A2 Edz Hrtetglen, & & A= Ad 71k 2 Al
VE TH71E o83t HAEH FRE AFsslen T Fek A ’*]%Ml e Frhs a2k 3% 715AE
S0 Gl ololA B AT BUA YRGS A A DA B} ISR 24 AL A% 7
AT} G FE12 ol g5fol thaA HHE AT A9 Koval score’' Wmste] wa) Sl W} o
F 2-3 cm 2YFol &F 4 cme] FAMNE T8 T e gttt Rdar, 4 A 2 FHF FA oA mod1f1ed Harris
£ AT AAY AHE TN, GY T A bip score” S ALg3k) 18] 553 15 g Pkt
T SRAIA FERAe] A Aol A% Aok AISH] Wk FRde & 4, & ¥ 2 A%
3 AN AL B T AAAY AAAA B4 2 ZAH nEA ATE R S0 AL AEstel Wrehe
AT SRS olfeto] HUTE WAL H=  th 29 ohE FEAL AST THeINE FhEel A
AL ugt 7|72 ZAEE 3 FEALS AYstgd U 7], Cleveland Index& ©]-8-3F PFNA blade?] &5
A% g ojE Bl AUals) A9 AR/PIIALE § 914, Tip Apex Distance (TAD) % 34 = 5& 24}
STl AN F G FEo)e] ATRR ZW AL o] FFA MABEE A8 TFoNE FFA
o Bl gl AYSE AAF FAA A4/ Aol A9, dEkEe A 2 e 249 58 =
WP 32 mm % AAS 995 wABAM BEE  Ashelch Ashe] BASHY R4S SPSS(12.0K for
Fo] dAFst F 5 mm7bA Ak 3 A8 Jo] AAsh windows)& A T2 1S 53 student t-test, Chi-
Zolg Atk 9% N ABS FEF F UMY B square testd ALE AT F9) FEL pvaluert 0.05
HE T 99 247 s mblE stk rig. 2. olskel A9z skt

Fig. 1. (A) Initia radiograph in 89 year-old woman shows unstable intertrochanteric fracture according to AO/OTA classification.
(B) Immediate postoperative radiograph shows that bipolar hemiarthroplasty was done. (C) Radiograph at 12 months shows
well maintained state.

Fig. 2. (A) Initial radiograph in 83 year-old woman shows unstable intertrochanteric fracture according to AO/OTA classification.
(B) Immediate postoperative radiograph shows that fixation was done with PFNA. (C) Radiograph at 12 months shows the
bone union at the fracture site.
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1.88

& T YT ¥ HAEES AW AT B
o= 524.2 ml(450-590 ml), 8314 24 tE S+HS
AHE-3 BF9] %ol 429.8 ml(310-510 mh &2 F 3¢
o] 23k 2po| 7} AATH(p=0.00). =& ARk ¥ A7)
oA BRI AZEo R AT] A9l 61.78(48-79
), B&L 60.78(31-1158) 2.8 F #7to] 93} 2}o]
7b B E A 9k} (p=0.73)(Table 2).
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FFA ukx|FE T B 354 (1-79)HF

A e ¥
B "Alo] RS Adsgon, & F B 984010
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Table 2. Intraoperative Finding between the Group A and B

Y75 A3 B o 2 o] HEko] 7H5st AL, & § 3
T 15.39(10-219) 78 A Ba& A&t §
7t & § A9 23.3U9(17-439)0]Uc}. &3
5 254 19 B¢ Aol RS & F Hd 6.9Y
14)HE Ao, & F Fd 19.149014-239)F
B ¥Alo] Hojr] HeY7|E AE3H B o 2o o]
7hsst AL, & F Bt 24.8U(23-35Y)KE Ay 1Y
< AT d 9 71 & F H 46.59(20-89¢)
olitt. AT H38t Al (p0.05)3% Ad 717Hp(0.05)]
Yaderno &= 3¢ FAGHoR fosiA &
AR AE FAT F At

WA Hrke dH A A 2 ARHAA Aol 7
5 AL A3 AFL £33 Koval score ¥ modified
Harris hip scoreE H7}8}t}. Koval score= 73 A
Aol B 1,97, BIol Ha 1.8 o= F & 7+ 9
gk ztol7t g2k (pr0.05) HF FAIAA Aol B
334, Bol B 37708 Sk 4 A AF

R
=L
=

Group A

Group B Significance (P)

Mean Blood Loss (ml)

Mean Operation Time (Min) 61.7 (48-79)

524.2 (450-590)

429.8 (310-510) 0.00
60.7 (31-115) 0.73

Table 3. Pre-fracture Koval Score between the Group A and B

Group A Group B

Koval Score
Independent Community Ambulatory
Community Ambulatory with Cane
Community Ambulatory with Walker
Independent Household Ambulatory
Household Ambulatory with Cane
Household Ambulatory with Walker
Nonfunctional Ambulator

18 21

OO kr h~w-N
oo h~MoO

Table 4. Means of Koval Score and Modified Harris Hip Score between the Group A and B

Group A Group B Significance (P)

Koval Score (Mean)

Pre-Fx* 19 18

Last F/U* 33 3.7

Degradation” 14 1.9 0.03
MHHS' (Mean)

Pre-Fx 74.0 76.0

Last F/U 72.7 70.0

Degradation 13 6.0 0.02

*:Pre-Fracture, ":Follow Up, *:Degradation Between Pre-Fracture and Last Follow-Up State, :Modified Harris Hip Score
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ZFA)9] Koval score ztolE ATL H 143, B2 3
T 19802 BEolA t B2 S7hE HaL SARA L
2 9& zhol7}t Y2th(p=0.03)(Table 3). Modified
Harris hip scoret= =4 A Aol Hi 74.04, Bito]
T 76,0402 F & He] {og o7t glden
(p>0.05) #F FAloA ATl T 7277, B2 H
70.04 22 7HAste] 1 Afol7} ATellME He 1.3%, B
T2 Ht 6.0 02 et SASA 2 fofgt A7t
A (p=0.02)(Table 4). &3] modified Harris hip
scored] M%7t &E F limpolA AT2 Fd 7.84
(-1173), B2 B 6.24(0-114) 2.2 H7ho] Aol
BAgHo 2 folotA =& AFE Yepdla ATk
(p<0.05). walking aids®] -9 Av-2 o 7.98(2-11
), B2 H 658 (0-11) 2.2 JA| ATo] =2 A
TE HolaL glom FATH R fofdt 20| & Hol
I Y ATHpP0.05)(Table 5).
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= FA Fatlen ERRS sackA ot e AR
glo] 43t st art. F3d 29 e Z54e AHE

oAM= HAAE Fel 5 Ul $1A171 Cleveland o] ¥+
2 57} 214, 89] 124, 97} 8ol SAHH Ut TADE=
11.53 mmollA 21.83 mm7HAIZ F 197 mm$ 2 H
F& A% 9 HF FA A AT AR ARRLGA 54
A o] 7 A= 2 mmollA 25 mm7HA 2
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e ulE AP AR B HAY 2 Q3 Uiy
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ol % 4910.80 2 FA7} 16, A7} 3690t o] &
Lol Bae] BAZ 9 wgbde] Wk Mol At
of FFH WABER AFES ok EF FA £F
£8E oldglol B AF 1607k BAIste] FFA HHA

=5 ABsar.

= 5T T2 V1A HSH Ve TR U
oAl wasl it 717414 FHT2 AUEH Ao T
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= Aldstlen, 3573k 3 M olF AE T A
aFA] edol 43 #Fs k. 44 71t T o E e F
A =4 147 BAstA oy 24 dEF oS 92=e
E4d SAR 9 dFeis BHEH A8E AW F 3
T AN TS sttt I ol dollx A A7
std diE AdEe] A3 14 5 AT 7144 T
2 % 3(9.19%) R 2m, o] F Al

T

N

o} 7[el S0 2 B3R
Z 24 5 & 49(12.1%)7} &)
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F3d 29 dE 7S AR T ZIAH &
WEog S5 Aeo] 1d, Ay &9 E&F 55| 2
o, W& 2= A 44, ERFF 14 5 F 89
(19.5%)7} AZ =L o] T 490(9.8%) M AFEE Al
Fatoict. 718t TR AR ZAW AT 14, H A
AT 1o, d" 34, 5% 79 79 1o, 2234 24,
AR A3E 28 14, HER 2 14 T F 10
(24.4%)7} BAsto] Wb A 5& Wgton, o] T A
< H AHFo] 149} HH e 202 F 340(7.3%)7F B2
Hdot. Ao g F=A A SES AHEE 2 3

32

Table 5. Limp and Support of Modified Harris Hip Score between the Group A and B

Group A Group B
Pre-Fx* Last FU' Pre-Fx Last F/U
Gait

Limp Mean 9.3 7.8 8.8 6.2
None (11) 18 10 20 4
Slight (8) 11 11 14 12
Moderate (5) 4 12 6 23
Severe (0) 0 0 1 2

Support Mean 10.5 7.9 10.1 6.5
None (11) 30 18 35 18
One Cane (6) 3 8 4 8
One Crutch (2) 0 7 2 10
One/Two Canes/Crutches (0) 0 0 0 5

*: Pre-Fracture, ": Follow Up
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