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A o] AT A Eo| HaLx L Qrp»,

olo]] AAEL A2 7fetE PFNA(Proximal Femoral
Nail Antirotation, AO Synthes)Z Al-g-3to] 295 tiE
= 4L A8S A9} 24 HEAS 28-S s
1:1 match W2]& o83} o] v]wslax} gkct(Fig. 1).
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S Algsginh. AAEE A 9 (45%) o AL o=t
7H 118 (55%) 0]l om, et A2 78.84(H9): 52~91
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AF ARaLzE 79(35%) 01t EHLE e A AR A
Z1& o] &3 AO/ASIF &5l wet F&3tom,
Al(stable pertrochanteric)o] 54(25%), A2(unstable
pertrochanteric)o] 119 (55%), A3(unstable

intertrochanteric) o] 4¢](20%)0]2t}t. $& & 23 7+4
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Fig. 1. PFNA (Proxima Femur Nail Antirotation, Synthes) is
composed with blade and nail. PFNA blade have a
rotational and angular stability and a significantly
higher cut-out-resistance. PFNA nail has been well
proven in studies performed with the PFN.
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Fig. 2. The type 2 fracture was treated with PFNA and followed up at 12 weeks. The radiographs shows satisfactory reduction and

firm fixation. (A) preoperative, (B) at 12 weeks.
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T AIZEE 97 Al oA Bg7lA] 2] A]l7Eo 2 PFNA
= Qo= 3854 125802 T 56.750]
Z9=Egon, 9 dEAE AT B-ole 455l

bz

0] 2 ¥ 9t} (p=0.048). PENAE A|&) 3} Fol|A % A|7F
o] ZojHd B9+ AL EFsAW 362, 3¢ &=
FolA #4884 AEe T uAe=s AP, 7 T
P Y2 PFNAE Al 7-9-ofl= 80 mlef|A] 1200
mlE P 275 mlo|gom, <9 dEAS AlBg F¢
o= 200 mlollA 1200 mlE HF 487.5 mlo]|YaL, F T
Zbell 213k 2ko] & B.GItH(p=0.033). PFNAS] 3-8
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Fig. 3. For the Cleveland Index, the femoral head (axial view)
was divided into nine zones to document the position of
thetip of the blade.
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A& FA 7L e FAelA S A5t 249 o
7ol B¢ 8ol d83stA 22 IAFH 4 pinte] F
Yol Fgst &AA7tA] Qo] it 1.4 pinte] G 3}
PFNA9] 74 ¥t o ©e £8FS HIA SAH
2 23 2ol & HolA= ettt (p=0.312). FHF 7]
7he PENAS| A9 125 0l|A 22F2 Ft 1835032
), 24 dEA Y] AL 105604 26572 Hit 19.05=
T Zboll #od Aols HolA edTH(p=0.475).
Cleveland Indexi= PFNAY] ¢ 5 YL 149(70%),
6 TG 39(15%), 2, 4, 8 9L 77} 14 (5%), 1, 3,
7,9 72 glen, 29 tEA Y A5 55 94(45%),
2 44)(20%), 49} 8& 247} 241(10%), 1, 2, 9= 242} 1
oA (5%), 3, 7 fislch. FHFo] WA TAs= 5, 6,
7, 8 T-9ell YIX|gk oo} 1 9] FHof HAIg B-E
H|w5lo] B PENAE 164 49, 9] thE A2 184]: 2
AR, T Zbol| FAHLZE fogh o] S HolA] %%
t}H(p=0.376). Tip Apex Distancex= PFNAL] ¢ 4.4
mmel|A 29.1 mm7A 2 Hi 15.7 mmo|3L, <9 o
AL 53 mmolA 34.3 mm7tA 2 FHd 194 mm=E
PENAE Algat S ol o HYAIN, F o 7hol| frofgt
21o]E= 910t (p=0.089). PFNA blade?] &7-2 0 mmo]
A 4 mm7bA 2 He 1.0 mmo|QaL, <4 dE A A
UAbe] 742 0 mmollAl 8 mmZ7bA| 2 H#F 3.3 mmo| ]
o, T & tole TAZHLE o3t zolE BT}
(p=0.0001). = ¥ P52 PFNAS] 49 &
BA ZHGo] 14 HASFAAN FAA A5 F

o, vt 32 M9, dE SF JF, AR A T &

Fig. 4. Type A2 fracture was treated with PFN. (A) immediate postoperative radiograph, (B) screw back-out was occurred and we
needed to reoperation.
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717 19643 Clawsono] 7iEHek bak sty AR (Dynamic
Hip Screw, DHS)o|t}”, QPahaivAl= 4 5-0] 5|22
Al A AL B7Fo] o] Folx] BHY EF0] 7T

g =7 Aol 1o B, BA FHFo= YA A g dojubA] gon, 5532 ¥ (tension band) 4
2 @ 397 10 QAThFig. 4). FEFo BT A4 L Ivhw shlon, g FAe) B4 90% o]
£ H|asHd PFENAS] 44 14, 29 tE7g ] 44 64 &S Buk, st & Al AIW7E 23 S8 o)
2 FAHSR o3 Aol B ATH(p=0.037)(Table 1). Bon 9F F&%e] 5t5 A8 S EAste] A2l
tf <A (ever arm)o] S7FskaL, tEE <95 U5 w2
L 2wt 284 B4 2 T deol 9w AF
23t Al thEZo] Uik A9 EE wol gy, o] F
AA 297 dEE SHoA 7P B 2ol WA 1991 dof| 7t ZHupgd 2 A 1H4 (lever arm)o] &
Table 1. Demographic date for PFN versus PFNA
PFN PFNA P-value
A ol 788 0.92825
ge (years) (range: 54 ~ 91) (range : 52 ~ 91) '
Male: Femaeratio 9:11 9:11
AO classification (Al: A2: A3) 5:11:4 5:11:4
Eoll ook 173.4 194
ollow up (weeks) (range : 15 ~ 251) (range: 14 ~ 24)
Reduction
(Closed reduction : Open reduction) 14:6 17:3 0.256
Cleveland Index (5, 6,8,9:1,2,3,4,7) 16:4 18:2 0.376
Tio A . 194 15.7 o4
p Apex Distance (mm) (range : 5.3~ 34.3) (range : 4.4~ 29.1) 0.089
Back-out (mm) 33 1.0 0.00015
(range: 0~ 8) (range: 0~ 4)
Varus collapse : 2
o Back-out : 2 S .
Complication Z-effect - 1 Superficial infection : 1 0.037
Superficia infection: 1
Uni eek 190 18:3 0.47533
nion (weeks) (range: 10 ~ 26) (range: 12 ~ 22) '
OPti i 730 %67 0.04801
time (minutes) (range : 45 ~ 145) (range : 38 ~ 125) :
Blood | | 487.5 275.0 1
ood loss (mi) (range : 200 ~ 1200) (range : 80 ~ 1200) 0.0334
Trangfusion (o 14 0.7 1237
ransfusion (pints) (range :0 ~ 4) (range: 0~ 3) 0.3123
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ol skF Aol 7hsstaL, vjAd A AR /‘]"E‘é}oi’ﬁ
4“% A EEE 29 F JaL, AAUAR] e 9
ol shate S 71 = e Aol ek st
Ak Fao] 7leA Tl 8~15% =R AFES &
st 497 dor, 23 Xk AAf(stress shielding
phenomenon) o2 A e HE FHo] doju= o
ol Jrp > olE e dAE B 29 dEA
(PFN)o] HZ 7=o] da] AFR-H 1 gt} 7HupA ol o)
o & sjubelo] glon Ee AN 294 Hof Y

Asl2el A7o] ov] AR AP el Roll 5/
v b0l 7z BAe) MEE aAE Aol ALk,

=4 t=H (PFN) EE:} W 1golns nad
3140 F4100 o 7719] A 5 9l Ao el B, 2
3 BHlE (bending moment)7} sk Aol 9lojA
B 0 A L A 50 5ol b

= EHQ%C’HH“} B 5 JdE Zeffect A4
A= ?FE} é"l:r g0l oF 7.1~12 5% Zé‘: Ay skaL, A
A vt gk 31 d Ak 38 252 Qg R A5 F
of o] ek, =RAE HEd vk Walolt o
76121-2_}-9,] /\/\1 %‘_o _,_;(117]_ x§71 _1;_:_ 011:}7” "Hi 7Hu1-
| PFNAT o] @2 94 4d& S8l e Zel A
Hog dexl 29 dEA Y H(nai)3 22 JHE AL
4351, AR Gst AT oA sliding hip screwRth -9
itz 9J=4 helical bladeE A3t} Nail2 o & 7]
Toll vlal @ 9utEo] glom, HlwA FL& A|dA Z
FAE] glon, Ao AR ABS AAFe=A A9
i g ool glolAaL, vz A WeE HaA
A 4 Ao}, w3 A FAdo] {-A(flexible)dtH AE2E
(fluting)o] EAete] B2 SHE FAAIT|H, A5 1L
7 UAE T 29950l fAste] Ao w FxE 7
7k A7) WakhE AL dlua,

Strauss =2¢] ¢A7tel| 9)3}9 helical blade ej7F W
W wgo] Aa e S50 3 wgo] Ao iy =
o] HE w=gk Arhar s irt. BladeZt A == 54t 3
W& (cancellous bone)o] blade?] F4]oA FEF o]
(compaction) =227 1E Alo]d| HZo] Frlslo]
2 3alE AT 5 slol, BhEFol Uk Aet uet
A 2AA % AL LADT T3 PENA blades]
B 4 172 F$(flange)ot 99 1/28 9 (shaft)7} &}
Fr2& 3Ho] 7hsstAt AAE sl HH 2979 o
9ol HAe QolhA ghicth, BladeS B2 Tl
A AdskE 9t shaft #9l& 3 AFK AT flange
971 Bdsy, qEEe siEs AuEs Sx24S

#1719, o] F A (locking)st7 =™ 3] A o] E7s
stal @ & &7} (sliding)Rke] 7hsaHA| Hrt. ol =44
o] 314 glo] &7t 7h55t7] Wil thE =577} 3 dst

of tHElZ 297 2HEe 2E2 Xz -

22| CHE| ™ (PFN) 22| B[ -

] T8 & (back out) H& S W & °‘E‘r

Moon 50| Txg 9 A Ald F Het 4.21 mm

T E&Ho] dF FHSYWILAE AFse] 24 ‘5}

U Alrso] 4o A4} Hlastd B AT oA 2

710] o 1.0 mm @A3le], PENA blade”} A &sh4]
ZErle AL oF 2 9}

2 ﬂ?OﬂH Fe T A8 A= WugEo HA7 A
Ag A2 Hrshes 359 Cleveland Index, Tip Apex
Distance 59| &A= PFNATH 29 &AL AL

olo] ZAH O E g Abol7} YA SHANE /7 F
ZA% @7 =& PENAT oA 9t 1.0 mm= 9] o
HA79] 3.3 mme} v waH p=0.0001F PENATo| T
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PFNA®] 2% 142 29 FHE%-J 6¢ll ¢} HluLsH
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4] TA 201 AAT FA AE T AAHG,
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H EF e 9 5.3~23%7HA BalEal glom, ot
Bae 9 Ao] WS A5 S ok Aot vt

o]% PFNAS] Wa2A o] AXsicttE AL & 4 Ao+,
T3 £ AY 2FE 29 8 AF v asto
PFNAZ} 9-5=3lths A8 o 4 QAT 243 7|7+
TEFE FAA Aol7t fle AL R YElHH Kim &

Vo] PFN-G AldJ3lo] HHE 3 =R Hit 55 A7t
1163 o]l o™ Hit £ P 524 mitaL & 213 ¥
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< & F ot o2 7 24538 viriAR
FREoR T4 Aol 7hssle e 3 24
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ABSTRACT

Treatment of the Proximal Femoral Extracapsular Fracturewith Proximal
Femoral Nail Antirotation (PFNA)
- Comparison with Proximal Femoral Nail (PFN) -

Jin-Young Lee, M.D., Seung-Young Lee, M.D.

Department of Orthopedic Surgery, Kangdong Sacred Heart Hospital, Hallym University, Seoul, Korea.

Purpose: This study compared the treatment results between PFN (Proximal Femoral Nail, AO synthes) and newly
designed PFNA (Proximal Femoral Nail Antirotation, AO synthes) for proximal femoral fractures.

Materials and Methods: Twenty cases, who were treated with PFNA to 20 matched pairs in regard of gender,
fracture type, age among who were treated with PFN, were compared retrospectively. The clinical results were
evaluated with the operation time, intraoperative bleeding and transfusion. The plain anteroposterior, axial radiograph
postoperatively and the measured Cleveland Index and Tip Apex Distance were checked. Bone union, PFNA blade
sliding and complications were estimated from the follow up radiograph.

Results: There was a lower operation time and intraoperative bleeding in the PFNA group than in the PFN group
but the bone union time and transfusion was similar in both groups. The Cleveland Index and Tip Apex Distance
from the postoperative radiographs were similar but sliding and complications were lower in the PFNA cases.

Conclusion: PFNA is superior to PFN because the operation time and intraoperative bleeding were diminished,

and the complications, such as back out, had decreased.

Key Words: Femur, Proximal fracture, PFNA (Proximal Femoral Nail Antirotation), Matched pair study
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