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Mid-term Results of Patients with Femoral
| ntertrochanteric Fractures Treated with
Proximal Femoral Nall Antirotation
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Department of Orthopedic Surgery, I1san Paik Hospital, College of Medicine, Inje University, Goyang, Korea

Purpose: To evauate the mid-term results of patients with femoral intertrochanteric fractures treated with
proximal femoral nail antirotation (PFNA) in the elderly.

Materials and Methods: Between March 2008 and February 2010, 93 patients with intertrochanteric femoral
fractures were treated with PFNA. Of these patients, 43 could be followed for amean of 19.1 months (range, 12-
33 months). The mean age was 77.3 years (range, 62-93 years) and there were 6 males and 37 females.
According to the AO/OTA classification, there were 14 cases of Al, 25 cases of A2, and 4 cases of A3.
Radiologica outcomes were assessed at the union period along with the diding distance of the antihelical blade
according to fracture type. Functional outcomes were assessed according to the Chanley hip pain scoring system,
walking ability, and the Activities of Daily Living (ADL) index.

Results: All patients, except for one with a deep infection, had complete union at 3.5 months (range, 2-6
months). Postoperative X-rays showed a good or acceptable reduction in 43 cases(100%), and an ided blade
position without significant differences according to the fracture type. The mean diding length of the blade was
6.1 mm (range, 0-21 mm) and mean Chanley hip pain score was 4.0 points (range, 0-6.0 points). 19 patients
(44%) were restored to their preoperative walking ability. 22 patients(51.2%) were able to live independently
without support.

Conclusion: The PFNA is a very effective implant in the treatment of different patterns of intertrochanteric
femoral fractures. But further studies are needed focusing on a functional recovery and rehabilitation to improve
postoperative clinica outcomes.
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dslo] PENAE o83t 1 gdes vk 34 5 A& 12
7HE o] AN FAIZE Jhsstd BAE e R
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Attt FA FEYE AO/OTA 4 BF 4 A13 149
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(33%), A28 25T (58%), A3 47 (9%)°]}IL(Table 1),
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Table 1. Demographic Data for Analysis

Age [years) 77.7 (62~91)
Male: Female 6:37
Follow Up (months) 19.1 (12~33)

AO / OTA Classification
A1 14
A225
A34
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3. A7 4

WAL 8HA B4 0 2 Cleveland B/ o]-8-3}0] o

=7 Ul Ul 2] XS ndd A5A apd ARl
X %, T, 8t= Uil S AR A, F, T2 2R
sto] & o7l 9o Yol ERF6IAH. € F AFH ¢
S AR AR el A ZhzEe] A o] 23 diE S5
o IAM7IA o] A& etk tip apex distance (TAD)
£ F4st3len, Fogagnolo™ 9] 7|l wet < 2%

=47 AE AL S good, acceptable, poorg #7F3}
of EA8Firk(Table 2). /&2 AT 73t A9 F&°l
flol A¥W 9 2w WA A A MABNE @
(cortical callus bridge)7} 37 0] Kol Z- o] Ko]
A e AR Astglon, U e 82 ARl v
A% 8 uhAeh A0 HA AAE B9 AR B
AT, BAE g2 & Ao 2ol & Altst irk(Fig. 1).

VA B2 9Aal & A Bl DA E 0 oA
3} oJALs] 7]E(American Society of Anesthesiologists

Fig. 1. Measurement of sliding using radiographs. (A} Immediate postoperative radiograph. a: total lengthat immediate
postoperative state, b: distal end lengthat immediate postoperative state. (B) The last Follow up radiograph. c: total length at
the last follow up, d: distal end lengthat the lastfollow up, Correction factor: c/a, Corrected follow up sliding: d/Correction

factor, Result: Corrected follow up sliding - d.

Table 2. Postoperative Reduction Classification

1) Alignment

a) AP View: Normal Cervico-diaphyseal Angle or Slight Valgus

b) Lateral View: <20 Deg of Angulation
2) Displacement of Main Fragments

: More than 80% Overlapping in Both Planes;

Less than 5 mm of Shortening

Good : Both Criteria Met
Acceptable .: Only One Criterion
Poor . Neither Criterion Me
126 www.hipandpelvis.or.kr
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& § B8 582 Koval B3 53 J7py~g A4
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A AR g4 A5 A A (PACS: Picture Archiving and
Communication System; MaroviewMarotech, Seoul,
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Table 3. Katz ADL (Activities of Daily Living] Index

2o AE 2 9 71E5S o8&ttt 4 o] FEEL
SPSS v.10.1 Z2 39| t-test, YPEAEAHOne way
ANOVA) 2 A# A4 B2 (correlation coefficient)S
o]-g3to] EABE o H, pgkol] 0.05 H¥kel H-¢-& FAISt
A fo]do] J= Ao = 7hFet At

G AR AR e 2 ) g e 917
+ Cleveland 7|F 2.2 A5 5790l 249, 5% sh¢
1 87 el 19" o2, A #HolA FAAES A ZAde] 1
AL Bl A9+= 9}, tip apex distance (TAD)= 3
T 9.1 mm(2.9-25 mm)ZE, Al 9.4 mm, A2 8.6 mm, A3

Personal Hygiene and Grooming
Dressing and Undressing
Feeding Oneself

Functional Transfers

Voluntarily Controlling Urinary and Fecaldischarge Elimination

Ambulation (Walking or Using a Wheelchair])

Fig. 2. (A] An 80-years old female fell from a standing height and sustained an unstable left intertrochanteric hip fracture (AO
31A2.2). (B) A PFNA was placed and postoperative radiograph shows good reduction and optimal blade position in femoral
head. (C] Last follow-up X-ray shows complete fracture healing despite of significant sliding of helical blade.
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11.3 mmyom =4 e o &2 FA A zto] glo]
(P=0.70) A #elA 25 mmolste] 44 AXE Bt 5
& T FHo AE e Good 394, acceptable 49| 2
7 oA wEERket A8 J8 5 Ao HaE =h7F
717v2 35704 =, A1 32709, A2 3579, A3 47] o] &
aE%oH, 145 A A oA &4 FHES de
93 4 Feo w2 FHF 7z SAsHH A
o] & SAATHP=0.09) (Fig. 2). YA Zde] &7 Azl
Z FA FF 6.1 mm(0-21 mm)E FFE e, ¢k
Y FAAE FF 43 mm(0-14.9 mm), Bt =4
AAE FHF 7.0 mm(1.2-21.0 mm)=E A H o2 Fo)3t
zto] 7} JATHP(0.0001). 5 mm o]4Fe] YAl Zhde] 37
(5.2-21mm)2 21 (50%) A FZHJoH 1 F 15
mm o] 7o) @ 9= 24(18.5 mm, 21 mm) Tt
(Table 4), =8t T T X AT B 821 439 F 26
H(60%) A AlgstR o, =4 Feje} T-score kel &
Agtd o g fo 3 AaaAAE UATHP=0.34).

FE T REFToZE 1doX & T oY B A8
° 2 dAAR WaAEAAET A 7€ Ads &
NE =T dAES Aldstgen, 1494 & F 2071€
7 HEFF5EA YA Adstell PFNA Al AE 2 134
AFHE & XTES APt =3k 1oox & &
1571€ 7 Al € PENAQ] H9jFo A% &= 7Hy
=42 PFNA AAE 2 257UA A YES Aldstdrt.o
Qo] AfollA vl Zde] tiE &7 d3, vk §¥ T
o] 71AA FHSL AFEA gt

2. gy Z2n

Table 4. Radiologic Results

Position of Blade

Zone b 24
Zone 8 19
Tip Apex Distance (mm]
Al 9.4 (2.9-24)
A2 8.6 (4.1-20)
A3 11.3 (4.0-25)
Mean 9.1
Union Period (months)
Al 3.2 (2-5)
A2 3.5 (2-4)
A3 4.0 (3-6)
Mean 3.5
Sliding Distance of Blade (mm)
Al 4.3 (0-14.9)
A2, A3 7.0(1.2-21.1)
Mean 6.1

Mean Bone Mass Density (T-score) -3.0 (-2.2--4.5)

128

Fa AL 95 AioA Fd7AL AIZte R
52%-(25-135%)0] e Egon FA Fe7t F2o3h 2}o]
E HYATHP=0.01), H EZFL 443 mL(30-950 mL)
2 EAsH o7 §o3l xfol= 9ATHP=0.44). AT o
A & A 17 AdElE ASA 124 109, 224 26
W, 304 7THoR A #HelA 71 Aol AU AA| 7]
Foll Agglo] 40| 7hsdt ABAA, UlEv] 2 HIH
A3 5o FuF A3 7z FEE ER1IEHAT. 73
o|HRE A5 AT 109} A Fo] = AAE AL
|3t B 3tAd 30E ALl BT 5¢ B
7Fedd AH o, & o] F HF FAdA 4 AL
A= (ADL) &L 7|F0 2 6714 & 1% F3o] 7}
sto] bd AFAE 2ol 7HsRY A 22,
51.2%9] A5 & F A AL #Ago| 7Hs3t e
), 24 oo u}2 FAIEA 2ole YATHP=0.40).

Chanley &/FH% HF FAGY] 1@ 352 I
40802 &5 st F2 A sHEE o
Al 457, A23.6%, A3 5807 24 Jo & 5A 8
2 fro AL JdTh(P=0.27). AR 7Pz YuHgES
AASGAE 165 AL 4295 ddo s YA Zdde &
A & F 1Al Y 59 dBdS A AR 5
AgtA o2 f-2]3k Z}o]E Ko A| rrh(P=0.84).

Hz7] glo] 5§ Hao] 7h53tAd 3939 a2t F,
Kovalo] Aotet Bl 58 ASY & F FF FAA =
Y B o] 7153t B 16H(37%), 9A T AFo] 5
ol Hx =75 o] &3 Hafo] 75d A+ 1978 (44%),
GAlo] As 2 3 LS FA8E 45 8% (19%)°]
Peom, =4 Fete FATH FgAd2 dAgt
(P=0.36). 7 Aol H|a} B3 7]5o] FAaEAY 24HE
A4 AA 439 F 247 (56%) 0l e, & A v
Yt 2.6 @A o] B3 54 sleto] A E AT Table 5).

Qo] mestoll meh AAAle] 654 ol AT WA
2 =

S7He Ao = ofrlo} Ao nAdE 24 H|
& =3 F43] 718 Ao A FHa 9. oo F
o] e = AARE 49 A WaAds fsto] Wi

e T, o L Ak tiE = F Y] A, 249
e Sl dsteo] B A7 Iy Ho] o,
Steinberg = tE FFU oA Y24 E0] 15 mm o] 2
=gk @7o] wASt= A4 g el AAAde Bl
1 34913l Lindskog 592 B4 HARE =49 B9
o O =2 H&E2 WA EY] &7 & A7t et 5
UTHAL 3Tt Kim 572 dEF AR 24 X 5ol|A
et 1 AL FEu ol Adshs Yo Beby
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Table 5. Clinical Results
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of Bag 71EA B
Aol 3l 374517] $18) 1963 Karzzh Aleke 7} 712

Operation Time (min)
Al
A2
A3
Mean
Blood Loss (mL)
Al
A2
A3
Mean
Activities of Daily Living*
Independence in (Below)
All 6 Functions
5 Functions
< 4 Functions
Hip Pain (by Fracture Type]'
Al
A2
A3
Mean
PostOp.Walking Aids, n (%)
None
Cane or Walker
Wheel Chair or Bed Ridden

49.6 (30-70)
49.4 (30-85)
73.8 (40-135)
51.7 P=0.014

480.7 (30-950)
383.2 (30-850)
687.5 (200-850)
443 P=0.82

22 (51.2%)
8 (19%)
13(29.8%) P=0.46

4.5(0-6)
3.6 (0-6)
5.0 (4-6)
4.0 P=0.27

16 (37%)
19 (44%)
8 (19%) P=0.27

*Katz ADL index, 1) Personal hygiene and grooming, 2) Dressing and undressing, 3) Feeding oneself, 4) Functional transfers,
5) Voluntarily controlling urinary and fecal discharge elimination, 6] Ambulation

‘Charnley hip score: best possible score=6 and worst possible score=1

"Preoperative free walking: 39 patients, use cane: 2 patients, use walker: 1 patient, use wheel chair: 1 patient
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1o E= AARE - ek PENAS W= &
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