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Results of Treating Senile Osteoporotic Peritrochanteric Fracture
with Proximal Femoral Nail Antirotation (PFNA)

Kyung-Jae Lee, MD, Byung-Woo Min, MD, Sin-Gi Kim, MD,
Kwang-Soon Song, MD, Ki-Cheor Bae, MD, Chul-Hyun Cho, MD

Department of Orthopedic Surgery, College of Medicine, Keimyung University, Daegu, Korea

Purpose: The purpose of this study was to evaluate the results of treating senile osteoporotic peritrochanteric fracture

with proximal femoral nail antirotation (PFNA).

Materials and Methods. Between November 2006 and December 2007, 21 patients older than 65 years of age with
intertrochanteric and subtrochanteric fractures were treated with PFNA. The mean duration of follow-up was 12.9

months and the mean age was 74.5 years.

Results: The mean operation time was 48.8 minutes (range: 25-90 minutes). The time to ambulation averaged 7.9

days. Eighty point nine percent (17 cases) of the patients returned to their previous walking status at 6 months after

operation. The average T-score was -3.3. Eighteen cases (85.7%) achieved acceptable reduction and the mean time to
radiologic bony union was 17.4 weeks. The average amount of PFNA blade sliding was 4 mm and the neck-shaft
angle was changed to 1.3 degrees varus displacement at the final follow-up. The complications included pulmonary

edemain 1 case and protrusion of the PFNA blade into the hip joint in 1 case.

Conclusion: Because of the reduced operation time, favorable walking ability and low rate of complications, PFNA

is an acceptable aternative for fixation of senile osteoporotic peritrochanteric fracture.

Key Words. Femur, Peritrochanteric fracture, Osteoporosis, Proximal Femoral Nail Antirotation (PFNA)

N E

EF Az 39 AL 1o AR FolA s
H =8 A9 STt wel AR =st Fobstar glvt
A goll 2o fhatar vhake 24 7919 g g o]
AR FHEE FANZ F glo] oY ARl ®t
=3 3k g B AT, 7 AR 25
W AE, 55 AR 1 24, 71 UAERY] S
%%‘(shppage) 5o Dol HuHH ", o] F ofF

i

¢

Submitted: April 24, 2009
2nd revision: June 2, 2009
4th revision: June 4, 2009

1st revision: May 26, 2009
3rd revision: June 3, 2009
Final acceptance: June 4, 2009

 Address reprint request to Kyung-Jae Lee, MD
Department of Orthopedic Surgery, College of Medicine,
Keimung University, Republic of Korea, 194 Dongsan-Dong,
Joong-Gu, Daegu 700-712, Korea
TEL: +82-53-250-8161 FAX: +82-53-250-7205
E-mail: oslee@dsmc.or.kr

Fe o] = o] it £ AAES Hiasgont
e g s] 7 s
735 vakel 27 4 Z effect2 QIgh thE 2+ HF 52
ghzol WAl 5 glen) o 4-18%9] FHFo] Wiy
olo] AREe Az e FaQ 29l U= 254
(Proximal Femoral Nail Antirotation, ©]3} PFNA, AO
Synthes, Paoli, Switzerland)& Alg3lo] S35 5
vt o] diE Az F9 =4S Assta a1 ARE
WA A E A 0 2 7tskaiat ot e,

Chat o

200608 1195 2007d 129714 dj 5 AAE =4 2
5 7} sk FHE 2ol vigste] g3 24 diE
TR0 E A3 654 o) A} 429 F 7Y o] F
Al BFo] 715519 E 2141 Ao s T3FAH o T B
stk A 717 FHA o7l Lol A 2470 E7tA =

—162 —



Kyung Jae Lee et al.: Results of Treating Senile Osteoporotic Peritrochanteric Fracture with Proximal Femoral Nail Antirotation (PFNA)

T 129704 olgltt. FAl7} 8o, oz}7} 1342 oJz}7}
= O ggkon Ha A%L 74 24(65~89A]) Ak, A3
0% & F W5 o] §dto] i A5 HF-ol Hao] 7}
stIE A7), e A AHS) AT 2 HE F
A A E R BE 0 B 55 2AREo ] BAM ot
Ho g FtaFo A, 24 Pt & F -4 AR 4
Hl, PFNA blade®] 5 W ¢]x], Tip Apex Distance
(TAD) ¥ &7 A=, 249 {3 AI7] 55 Akt STt
TE2 IS 24 Feddd Y= 5 F I
2] shellA A & 3 Algato] vlAd A v
siF-3HA A ES A7) Y =gekqirt. X|$=9
& A AR ARRES vl o2 AAstger o
Z}=(Femur Neck Angle)= A9 =5 a3}
125°¢} 130° & AHgakdtt. & § 7hsg 27
SHES ot 3lom, Sxte] Ao wet Bar]E o]
i AT Fo Bs teF skt o755 vt
£ 42, T Al S sl Ak glen B
g2 Koval 57| &3t 7|5 7} 71&S W st A
B oA AL 7IA] SAAR Yol &4 2 &5 07
A e & vt gt & k] A% 24 R
+ Jensen” 9] FFHE -$-8-3F Parker” o] &7 ol wh
2} 77HAZ rglen, xR FHL 13 44 SR
TFR3L3 1 9] AR FA (transtrochanteric fracture) 3
AAy8} Z4 (subtrochanteric fracture)& ¥3+s} Tt
o] T A AL AHAARE BE3E THEA U

Rio] A9oA Fhol BY FL PG B4 ol

%

> oof XN o

)

i)
o o\

7

A [ T
XL E,

oft
o
of Kt dz mje & ox

2~

=
ol g A BALA FH % =4 (Dual Energy X-ray
Absorptiometry, DEXA)2. 2 stom FUEE= T-
scored 7O 2 3ttt & A% 24 A5 e W
AP ARRIZG 7372t o] Wskel 2ol 1t 02 7t

Rom, F7tzro] 10% o]’ it o]t &fut = ¢]
= FEAEHE 740 10 mm o]4d H
(unsatisfactory) Ael2 EFsIgch. g
& A5} vt FA|AF A FA3 R o

4o

}

N
=

o
ol &Y
A

o

T

o o n:{“

o )y AN 1ok

Table 1. Walking Ability (Pre-Fracture and Postoperative 6 Months)
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Walking ability Pre-Fx. POD 6 mo.

Independent community 12 (57.1%) 8 (38.1%)
ambulator

Ambulator with 5 (23.8%) 6 (28.6%)
walking aid

Household ambul ator 2 ( 9.5%) 4 (19.0%)

Wheelchair ambulator 1( 4.8%) 2 ( 9.5%)

Bed ridden 1( 4.8%) 1( 4.8%)
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Fig. 1. (A) 65 years old male with intertrochanteric fracture (AO/OTA classification 31-A1.2), preoperative AP radiograph.
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(B) Immediate postoperative AP radiograph showed that varus reduction more than 10 degree compared with contralateral side. (C)
1.5 years after operation, AP radiograph showed that PFNA blade penetrated femoral head.
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Fig. 2. (A) 76 years old female with unstable intertrochanteric fracture(AO/OTA classification 31-A2.2), preoperative AP
radiograph. (B) Immediate postoperative AP radiograph showed that relatively well reduced fracture and well positioned PFNA
blade. (C) 7 months after operation, AP radiograph showed that minimal sliding of PFNA blade and well united fracture site.

—165-



J Korean Hip Soc 21(2): 162-168, 2009

o]2 = (compaction) Ho] FXA3} A E Aol
FHo| F7tsto] 2 FslE AAE 5 QL %D}%%—O] A
= B 28 EAA = AarstA A "k, &
oAM= oAl 4t T-score -3.32] J“:‘r%% 14
AHEolR o SRk 1—r AES Hel 145 A9
ool /TS 45 F AT} =3 f T2
EHE] TR 7e] vl 04—?°ﬂ’\1 EATbo] Tt BA
2 frejadol fiithaL st ot o¢} o] V= 29 iE =
FA oA F 73.0F, FHY 24 dE =58ES A
|3t FolA HE 5670 R %QQUW} FEAIKe] 7
27 dvkar Bastdet, AzkEe] 734 vl dgtE of
Yo Hit & A7to] 488707 A3t & A7k 7
27} AT,
7HE AR diE SFd $1X171 olH7t A gt
A= o]do] B}, Davis 5“3 Mulholland ¢}
Gunn”2 & FFU F4 AXE dRsEAL Nunn®™,
Thomas”’ Gundle 57-& A 9x&= 9 AL A53}
o Kyle 572 $Holu § FUH-o S+ A
O] il s AREL BE AFdide] A
PFNA blade7} Ao 2 Arel sl 797} 9lo] 714 Asje}
o] A7 AAE "ha|7)E= ojH YL &3 AHHo HAA
of ol thsl W AAEo" s RetA AEo S
Fed 53 WS g2z d54S %XIOP“* A

10%= o])\I-_O,] Uuk 2 oJul AJE

l“rrro
L ko

JIg

PARAS 7|

F 302

3 L%‘ ‘;—l Zﬂ% %;“%‘%‘— o2 Qs &3 X5 o
shubE Az s AT divde] Ao AT 717ke] gol £
A7) FA7F 29T Ao 2 AlgHY thE 17| 7o
7] FA UL A =3 B9 3 Ao Alg Hrt

2 E

WAd ES A 3 29 diE 242 e
of e T3l AT A E Aol HAEHEE WA &
T o] FohE T TRk tiE ARt 2 A 5o glo]
A Wagde de 7 dor s AR Fa &%
o] Hasdo] Fastdlon FHITE Ho| &3
A5 W o] skl Als

REFERENCES

1. Adams CI, Robinson CM, Courl-Brown CM, McQueen
MM. Prospective randomized controlled trial of an
aintramedullary nail versus dynamic screw and plate for

10.

11.

12.

13.

14.

15.

16.

—166 -

intertrochanteric fractures of the femur. J Orthop Trauma,
15: 394-400, 2001.

Ahn SJ, Park JH. Proximal Femoral Nail (PFN) for the
Treatment of the Femoral Trochanteric Fracture. J
Korean Fracture Soc, 17: 7-12, 2004.

Albareda J, Laderiga A, Palanca D, Paniagua L, Seral F.
Complications and tecehnical problems with the gamma
nail. Int Orthop, 20: 47-50, 1996.

Boldin C, Seibert F, Frankhauser F, Peicha G, Grechenig
W, Szyszhowitz R. The proximal femoral nail (PFN)--a
minimal invasive treatment of unstable proximal femoral
fractures: a prospective study of 55 patients with a follow-
up of 15 months. Acta Orthop Scand, 74: 53-8, 2003.
Chevalley F, Gamba D. Gamma nailing of pertrochanteric
and subtrochanteric fractures. Clinical results of a series
of 65 consecutive cases. J Orthop Trauma, 11: 412-415,
1997.

Davis TR, Sher JL, Horsman A, Simpson M, Porter BB,
Checketts RG. Intertrochanteric femoral fractures.
Mechanical failure after internal fixation. J Bone Joint
Surg, 72-B: 26-31, 1990.

Flores LA, Harrington 1J, Heller M. The stability of
intertrochanteric fractures treated with a sliding screw
plate. J Bone Joint Surg, 72-B: 37-40, 1990.

Friedl W, Colombo-Benkmann M, Dockter S, Machens
HG, Mieck U. Gamma nail osteosynthesis of per- and
subtrochanteric femoral fractures. 4 years experiences
and their consequences for further implant development.
Chirurg, 65: 953-63, 1994.

Gundle R, Gargan MF, Simpson AH. How to minimize
failures of fixation of unstable intertrochanteric fractures?
Injury, 26: 611-614, 1995.

Jensen JS. Classification of trochanteric fractures. Acta
Orthop Scand, 51: 803-810, 1980.

Kim BS, Lew S, Ko SH, Cho SD, Yang JH, Park MS.
Treatment of Femoral Intertrochanteric Fracture with
Proximal Femoral Nail, J Korean Fracture Soc, 17: 1-6, 2004.
Koval KJ, Zuckerman JD. Hip Fractures. |. Overview and
evaluation and treatment of femoral-neck fractures, II.
Evaluation and treatment of intertrochanteric fractures. J
Am Acta Orthop Surg, 2: 141-156, 1994.

Koval KJ, Skovron ML, Aharonoff GB, Meadows SE,
Zuckerman JD. Ambulatory ability after hip fracture: A
prospective study in geriatric patients. Clin Orthop Relat
Res, 310: 150-159, 1995.

Kyle RF, Gustilo RB, Premer RF. Analysis of six hundred
and twenty-two intertrochanteric hip fractures. J Bone
Joint Surg, 61-A: 216-221, 1979.

Lee JY, Lee SY. Treatment of the proximal femoral
extracapsular fracture with proximal femoral nail
antirotation (PFNA) - Comparison with proximal femoral
nail (PFN) -. J Korean Hip Soc, 19: 183-189, 2007.

Leung KS, Chen CM, Shen WY, et al. Multicenter trial of
modified Gamma nail in East Asia. Clin Orthop Relat Res,
323: 146-154, 1996.



17.

18.

19.

20.

21.

22.

23.

24.

Kyung Jae Lee et al.: Results of Treating Senile Osteoporotic Peritrochanteric Fracture with Proximal Femoral Nail Antirotation (PFNA)

Madsen JE, Naess L, Aune AK, Alho A, Ekeland A,
Stromsoe K. Dynamic hip screw with trochanteric
stabilizing plate in the treatment of unstable proximal
femoral fractures. A comparative study with the Gamma
nail and compression hip screw. J Orthop Trauma, 12:
241-248, 19

Moon YW, Suh DH, Kang ST, Kwon DJ, J YN, Lee KB.
The proximal femoral nail for intertrochanteric fracture of
the femur. J Korean Fracture Soc, 16: 29-36, 2003.
Mulholland RC, Gunn DR. Siding screw plate fixation of
intertrochanteric femoral fractures. J Trauma, 12: 581-
591, 1972.

Nunn D. Sliding hip screw and medial displacement
osteotomy. J Res Soc Med, 81: 140-142, 1988.

Papasimos S, Koutsojannis CM, Panagopoulos A, Megas
P, Lambiris E. A randomised comparison of AMBI, TGN
and PFN for treatment of unstable trochanteric fractures.
Arch Orthop Trauma Surg, 125: 462-8, 2005.

Parker MJ. Trochanteric hip fractures. Fixation failure
commoner with femoral medialization. A comparison of
101 cases. Acta Orthop Scand, 67: 329-332, 1996.

Pugh WL. A self-adjusting nail plate for fractures about
the hip joint. J Bone Joint Surg, 37-A: 1085-1093, 1955.
Radford PJ, Needoff M, Webb JK. A prospective randomized

25.

26.

27.

28.

29.

30.

31

—167 —

comparison of the dynamic hip screw and the gamma locking
nail. J Bone Joint Surg, 75-B: 789-793, 1993.

Rha JD, Kim YH, Yoon SI, Park TS, Lee MH. Factors
affecting sliding of the lag screw in intertrochanteric
fractures. International Orthop, 17: 320-324, 1993.
Richmond J, Aharonoff GB, Zuckerman JD, Koval KJ.
Mortality risk after hip fracture. J Orthop Trauma, 17(8
Suppl): S2-5, 2003.

Simmermacher RK, Bosch AM, Van der Werken C. The
AO/ASF-proximal femoral nail (PFN): a new device for
the treatment of unstable proximal femoral fractures.
Injury, 30: 327-32, 1999.

Strauss E, Frank J, Lee J, Kummer FJ, Tejwani N. Helical
blade versus sliding hip screw for treatment of unstable
intertrochanteric hip fractures: a biomechanical
evaluation. Injury, 37: 984-9, 2006.

Sung YB, Sohn YJ, Yum JK, et a. Proximal femoral nail
(PFN) for intertrochanteric fracuture -long-term follow-up
results-. J Korean Hip Soc, 17: 141-148, 2005.

Thomas AP: Dynamic hip screws that fail. Injury, 22: 45-
46, 1991.

Yoo JH, Park JS, Noh KC, et a. The results of proximal
femoral nail antirotation - A comparative study with proximal
femoral nail -. J Korean Hip Soc, 20: 286-292, 2008.



J Korean Hip Soc 21(2): 162-168, 2009

Yro|X{ 30 = 4 4
OlAM - Sl - 24| - S&= - HDIE - &S
Argohsta o) zhojst 4 e9) vfst Al
=X S35 S St 1P g MXL 2| 2E X9 A =20 UM 3™ 22 HE 2
2 (Proximal Femoral Nail Antirotation, PFNA)2| X|2 ZI}E 0t 10X} 5t Ct.
CHAM 2 " 2006 118 FH 20073 128 7HX| PENAE 0| &310] X| 28t 65A O] A2l CHE]
HAt =2 = X 5 671E o[ & FA| EO| JtsstdE 210 E A2 2 ofULCE FA] 7[Zt

2HA 129700 HF2 Hd 74.5M %t

Aop: = N2 BT 48.820(%2H &% HF 7.920] 27| E 0|85t 20| Jts5t D
80.9%0IM & © 23 MEHE 3= & JUUCH B T-score= —3.3 O[Tt 18040 A TF
ZE OISt 2 HES U2 £ UAANCH B 17.4F0 2RES 2 £ ALt Bladeo B
A2 4 mmAF LM E A2 HF 1.3% LiE ME 2HCH 100l HFES0| &5t
oM 10l 23 & PFNA bladel| 25 M 20| &AM 5% T},

HE: 23S S S UHE AX F2 SEO UM &3d™ 29 tHE 24T S 0|88 5
H2 o2 AZI0| B &% 3K B 5HO| YSot¥ oM HHEE Mol RESHAE 8o
stLtetl AtREICEH

MOl EHO{: CHE|, MAt =2 2H, 20335, 3™ 29 thE =T (PFNA)

—168 -






