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Pertrochanteric femoral fractures treated
with a dynamic hip screw or a proximal

femoral nail

A RANDOMISED STUDY COMPARING POST-OPERATIVE

REHABILITATION

Wa treated 108 patients with a pertrochanteric femoral fracture using either the dynamic
hip screw or the proximal femoral nail in this prospective, randomised series. We compared
walking ability before fracture, intra-operative variables and return to their residence.
Patients treated with the proximal femoral nail (n = 42] had regained their pre-operative
walking ability significantly {p = 0.04) more often by the four-month review than those
treated with the dynamic hip screw (n = 41). Peri-operative or immediate post-operative
measures of outcome did not differ between the groups, with the exception of operation
time. The dynamic hip screw allowed a significantly greater compression of the fracture
during the four-month follow-up, but consolidation of the fracture was comparable
between the two groups. Two major losses of reduction were observed in each group,

resulting in a total of four revision operations.

Our results suggest that the use of the proximal femoral nail may allow a faster post-
operative restoration of walking ability, when compared with the dynamic hip screw.

The incidence of pertrochanteric femoral frac-
mures has incrensed significantly during recent
decades, and this eadency will probably con-
tinue in the near future due to the rsing age of
the population.'? The goal of the treatment of
these fractures is stable fixation, which allows
early mobilisation of the patient. In order 10
achieve this objective, several intramedullary
nails have been developed. These nails may
challenge the previous role of the compression
screw as the standard method of fixation. The
advantages and disadvantages of the original
design of the Gamma nail have been well
extablished in previous studies, usually by com-
paring the resuls with the dynamic hip screw
(TYHS).* Less data are available about an alver-
mative, the proximal femoral nail (PEN), since
most previous studies are retrospective and
lack a control group.® Moreover, the main
focus in previous controlled studies has been
aimed ar technique and clinical results, or on
the rehabilitation of the patients in general®
We do not know if there is a difference in the
post=operative recovery of walking, or where
the patient lives, depending upon which
implant is used.

The purpose of this study was 1o assess the
patients’ recovery after operative treatment of
a pertrochanteric femoral fracture with either
DHS or PFN, in a randemised, prospective
series of 108 patients.

Patients and Methods

Berween October 1999 and February 2001, we
randomised 108 patients with  low-cnergy
extracapsular  pertrochanteric femoml {rac-
tures (AQ category 31-A) to be wreated with
the dynamic hip screw (Svothes-Stravec, Ober-
dorf, Switzerland) or the proximal femoral mail
{Synthes-5tratec), The ethics communtee of our
hospital approved the study plan and informed
consent was obtained from all patients before
the operation. Evervone admitted 1o our hospi-
tal with a pertrochanteric fracture during the
study period was considered eligible for the
study, but those with a pathological fracture,
multiple injuries, and who were unable 1o give
informed consent or refused 1o pamicipate,
were excluded.

Plain radiographs were obtained on admis-
sion, and all fractures were categorised accord-
ing to the AQYASIF classification.” The mode
of treatment was determined by strict ran-
domisation, using sealed envelopes. The
domestic cironmstances of each patient was
classified into three caregories: living in one's
own home, ina nursing home, or an ingtitution
such as a long-stay hospital ward, Walking
ability was classified into three categories: able
ro walk independently withour aids, walking
independently with the help of aids {crutches
or frame) and walking anly when assisted by
ancther person. The use of a walking stick was
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Fig. 1a

Fig. b

Figure 1a = An 87-year-okd woman sustained an AD type AL pertro-
chaniaric ractune when she fall citside her homa, Figure 1b - The frac-
ture was neduced and fixed the samae day with a dynamic hip screw, with
an sceeplable post-operative rasull. Healing of the fracture oocurmad un-
aventfully, and tha patient hed returned o living 81 home. She was able
to walk indopandanily at four monthe

not considered to be an extra aid, and patients using one
were categornised as independent walkers

The operation was usually performed within two days of
admissicn, in most cases by a senior orthopaedic resident.
All fractures were reduced by closed means. Standard oper-
ative technigues, which are recommended by the manufac-
turer and have been described in detail in instroction
manuals or earlier studies™ were used. All patients
received a prophylactic dose of an intravenous antibiotic,
and were also treated with low-maolecular-weight heparin
during their stay in hospital. Inrr-operative facrors were
comsidered as secondary ourcome measires.

Plain anteroposterior (AP} and lateral radiographs were
obrained on the first post-operarive day, and analysed for
reduction of the fracture and position of the implane.
Reducrion was considered good if the comical congruence
at the calcar region was restored, and if the displacement
berween the fragments did not exceed 2 mm in any projec-
tion. The ideal position for the screw in the femoral neck
for both the DHS and the PFN was defined as being central
on the lareral radiograph and central or inferior on the AP
radiograph® (Figs 1 and 2).

Walking weight-bearing within the limits of pain was
usually begun on the first or second post-operative day. The
rehabilitation protocol was uniform, regardless of the
method of fixation. The patients were discharged when
mabile and primary complications had been excluded.

Follow-up reviews were undertaken ar six weeks and
four months post-operatively. Plain AP and lateral radio-
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Fig. 7b

Fig. 2=

Figure 2a — An B3-year-old woman sustaned an A0 type A2 periro-
chanterc fracture on the keft in afall at home. She had sustained a periro
chantoric fracture on the right several years earlier, troated with a
dynamic hip screw. She lved ot home and was able to walk independ-
anily. Figurs 2b = Tha fracture was mduced and fixed with a proximal fam
oral nail the following day, with an accaptable post-oparstive resubl
anuru 2¢ - Healing of the fracture cocurred uneventfully, but sarme dis-
placermant of the tip of the graster trochanter occurred, She had returned
to living at homs and was abla 1o walk indepandently al four manths

graphs were obtained ar both visies. All changes in the posi-
tion of the fracture and implant, when compared with the
post-operative radiographs, were recorded and considered
as secondary measures of outcome. Where the patient lived
and their abilicy ro walk were recorded as in the pre-opera-
tive phase. A return to the pre-operative level was consid-
ered as a primary measure of oulcome,

The statistical analysis was performed using SP55 for
Windows (5P5S Inc, Chicago, llinois), Odds ratios and
means were compared between the groups, with 93
fidence intervals {C1) excluding the value of one and zero

L1 T
Ao OOM=

respectively, being considered as statstically significant dif-
ferences. P values were caleulated with independent sam-
ples f-test and with cross-tabulation wsing Fishers exact
test; values of p < (L35 were considered as significant.
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Tabde L Prefmciure vanables in 108 patients with a perirochanter
Tracture treated either with o dynamee hip screw (DHSE of proximal
lermaral nail {PFMN)

Total OHS PFN
n= 108 (%) n=54(% n=5 0%

Gender

Female B 50 40/74.0 AV (79

Iiaba TS sS4
Waan = 50 BOG: 989 ROZ- 08 0990
Body mass indest = 5D 218+ 33 223:=36F 214 =30
Presciouinly allagiimsd dermeniis 26240 Wi2sm  12(223)
Injurry mechanizm

Falling a1 lworme a7 i 48 (8RS 49 (20T

Falling outelds home "z BirLl 523
Ressbdomos

Cram hoame B9 fERE 361N 36 (667

Nursing harme WEH  VEIE 12223

Institution 1 g2y 5 a6{1.1
Walking abilny

No nids needed GE B0 3478300 31 (BT

In need of aids, bul indepandent 38 (382 194382 193521

In naed ol assistancs 4437 1] & (T4}

Relkabila data not availalils 1 /08 1619 1]
Fracture type (A0)

ALl 16 (144 Tiam  9{16m

Al2 3 f2mT 19858 1222

A2 26 (4.0 s sy 2223

ar2 WUf@dN WMR 14259

il e 1 e 4ira T {130
Meaan treatment delay in doys (50) 14:18 1524 1211
ml

2 T r1am RIME  &{101)

E B0 /55.6f 32 /505 ZH (518

4 34 (R1LE Wi2se 20570

* Ammrican Sockety of Anesthesiologists scoring™

Results

The two treatment gronps were comparable in features
before the fracture occurred (Table 1} The median opera-
tien time was 50 minutes {20 1o 200}, with the operation of
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PFN being generally more time consuming (Table 11). The
mean blood loss was 339 ml {50 to 2800}, and the mean
mumber of transfused red blood cell units (400 co/onit) dur-
ing the hospital stay was 2.6 (0 to 11). Spinal anaesthesia
was used in 103 (95.4%) of the 108 operations. Reduction
of the fracture was considered good in 68 (63.0%), and the
position of the implant as ideal in 85 (78,7% ) of the posi-
operative radiographs. The patienrs were discharged ar a
mean of six days (1 o 15) post-operatively usually 1o a
rehabilitation hospital (92 patnents, 85.2%). Two patients
died in the immediate post-operative periad (rom cardio-
vascular couses.

Five complications were observed during the follow-up
of four mouths, There were two cases of redisplacerment of
the (racture in bath groups (Table 1) All four patients had
revision operations. One case of heterotopic ossification,
corresponding to Brooker class 4,'"" was observed where a
PFN had been used. However, this finding did not affect the
patient’s recovery and walking ability was regained at four
months. No superficial or deep wound infections, or deep
vein thromboses, were observed.

Ar four months, 87 (80,6%) of the initial 108 patiens
were eligible for an analysis of ourcome, Of the 21 not eli-
gible for analysis, two died in the immediate post-operative
peried and another four died before completion of the fol-
low=up, Fifreen patents did not arend final review becanse
they were too ill. The four panents who had revisions were
excluded, and a final analysis of the outcome was thus per-
formed for 83 patients (Table IV). The mean compression
of the fracture, indicated as shortening of the femoral neck,
was 3.6 mm (0 to 30), with a significant difference between
the groups (Table V), The mean shorening of the shaft of
the femur was 3.5 mm (0 1o 25}, when measured from AP
radiographs, At four months follow-up, 46 (55.4%)
patients lived in their own home, 16 (19.3%) in a nursing

Table . Intra-operative faciors in 108 patients with o permochanieric facture Treated ofther
wiklh & dynamie hip screw (IDHS) or prosimal femornal nail (PPN

DHSE in = 64) PFM [ = BB P valus

Anaesihiesia (9%

Ganaral 237 3 15.6) 1.000

Spinal 52 (963 51 (74.4)
Wlesdian operation e in minates® {ange) A5 (20 10 105) E5 {3510 200 0011
Blood loss in mil = 50 87 = 485 320 =310 a4
Mean transfusod units of RBC + 50 2620 26=24 0.950
sl imglany position | %1 40 74N 45 MR 3| 0.2
Gl Fracture reduction {11 30 (55.6 38 (704) 0. 108
Mean hospitalisatien tme in days = 50 Sd =30 61=33 0251
Deschanged o | %)

S Mo & {7 4 BiTLY 0.742

Misraing hisrme 2B 1118 1,000

Rehabifitation hospital 48 (B & 45 (B33 0579

Diied 81 our hospital a 227 0455

* statistically significant dilferences abaeen The groups

T dedined for bath the DHS and the PFY as a central position of the neck soosy on the lateral
radingraph and a central or inferior position on the AF mdiograph

t cortical congruance al the calosr region restored and the displacemsnt bebween the g

meEnte pol rxcesding 2 i vy projectbon
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Tabls M, Features of four fractures wilth collapse during the fousmonth Tollsweup oA series of 108
patients with a penmochaniaric fracture Weated with o dynamic hip screy (DHS) or proximal femotal

nall {PENK
Age Fractura Primary Implant Time to
Gandar yrs)  type (AD]" implant  reduction® positlont  fallure fwks] Serew cut-paut
Feamale ™ LAR DHS Mot giaod  Wdeal 4 Yeu
Female -] /12 PPN Gl Ideal 13 Yo
Klale a9 a1z PFN Mot good Mt icdeal 7 Mo
Female 12 AZ2 DHS Mot good  ldeal 12 Mo

* good | cortical congruance st the calear region was meetered and the dispiscement betwaen the Treg-

rrents Akl il exceed 2 mim
1 kel implant position: sse Tabh: I

Tabbe IV, Cormparizon of thie 21 patients who wene withdraswn and ihe B3
e wiare edigibde for analysh a1 lour months, 41 treated with a dynamic
filp screw | DHS) and 42 with a proximal Termoral nail (PFNL

Withdrawn DHS PN
im=21 = 1) In= 421

Sew (W]

Fuvimuade M GET] 0 (732 M FLO)

Wl 71333 1N (264 B {7900
Maan ago = 50 B43: 75 TRO: 115 802:94
Maan body mass indes = 50 29232 33:37 N2:29
Diagnosed dementia | %) L 11 (2820 W 233
Injury rechonism | %5

Falling indoors 19 (90.5) 25 (ET.| & (5.2

Falling cutside 2188 B 122 2 (d.a8
Habitation poe-ogaratively [%)

Chwn e 13 1.3 2T (658 26 (61.8]

Nursing home ==k 10 {24.4) W (238

Instiugion 1 4 (B8 L L]
‘Walking ability pre-operatively | %]

No whids requinod 12570 26 (634 23 (548

I peirsred of mide, but independent 7 (32.3) LW T I R

I mwirered of pasitance 1148 Q A ]

Rediabde data nol svaildalde 14,8 [a] o
ASA [%)*

2 2 (9.5 Timn LELEE

3 9 (a2 24 (SR5] 23 (54.R)

4 o 478 10 (24.4) Wzaa

* American Sockety of Anesthesiologists sconng™

home and 21 [25.3%) in an institution; 27 (32.5%)
patients were able 1o walk independently, 46 (55.4%)
needed erutches or a frame, and ven (12,09} were unable 1o
walk independently. Their domestic status and walking
ability were restored to pre-operative levels in 66 (79.3%)
and 54 {65.1%) patients, respectively. Restoration of walk-
ing abiliry was achieved mare often in the patients treated
with a PFN (76.2%) compared with those treated with a
DHS (53.7%; p = 0.040) (Table VI).

Discussion

The use of a DHS has been supported by biomechanical
properties'! which are assumed to improve the healing of
fractures. At present, the longest fallow-up studies availa-
ble are those of the Gamma nail {Strvker Howmedica,
Freiburg, Germany). Although acceprable rtes of fracture
healing have been reported,’ several studies have shown an
increased risk of both aperative and post-operative compli-
eaticns, mainly fermoral fractures, associated with the orig-

WO, B7-H, Mo, 1, JANUARY 2045

inal design of this mail.'"*" Recent meta-analyses have
suggested that the DHS should be favoured for the treat-
ment of pertrochanteric fractures.!* The PFN has been
developed as an altemative to the Gamma nail, and it seems
1o be associated with a lower incidence of complications,!”
S0 far, the published repors of the PFN are promising,
although much of the daw are available only from retro-
spective studies which do not include a control group.

One of the few controlled studies of the PFN is a ran-
domised series of 168 patients, in which several intra-oper-
ative, radiographic and clinical measures of outcome were
compared berween the DHS and PFN after o minimum fol-
low-up of one vear® In line with our resulis, $7(51.8% ) of
the patients lived at home, but the authors did not repornt
the number of patients who were able 1o walk independ-
enthy. Although the mean pre- and post-operative scores of
function and mobility did not differ signaficantly between
the treatment groups, there was an increase by a factor of
1.5 in the score for social function during follow-up in the
PFM group compared with the DHS group. Mareover, the
score for mobility was reduced more in the patients treated
with PFN. The statistical significance of these observations,
as well as the power of the study, were not reporied.' The
results from that study suggest that the use of a DHS may
allow mare patients to return (o their previous level of
activity."® ln contrast, patients in ouwr study who were
treared with 2 PEN regained their pre-operative walking
ability ar four months significantly more often than those
treated with a DHS. Although the statistical power of this
finding was not very strong, it suggests that the use of a
PFN may favour better restoration of function in the elderly
population, compared with the use of a DHS. One expla-
nation might be the significantly greater impaction of the
fracture in the DHS group, with shonening of the femoral
neck. It is possible thar substantial compression of the frac-
ture may alter the biomechanics of the hip and prevent the
restoration of the ability 1o walk. Post-operative mobilisa-
tion was equally successful for both groups, which suggests
that the differences between the implamts are insignificant
in the primary phase. Moreover, the lack of compression in
the PFN group did sot seem to interfere with the healing of
the fracture.

Approximartely 50% of patieots returned 10 where they
had lived before their operation, without any correlation to
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Table V. Radiographic finadings a1 four monibs post-operalively in 83 pationts with a pertrochantoric fractune teated eflher

with a dynamic hip screw (DHS) or proximal ferami nnil (PFN)

DHS FFM Differencs of

in= 41 o= 42} means (95% CH p
Menm sharening of the lemorml neck in rmm = 50 G182 12:37 471,710 TH* .03
Mean shanening of ihe lemoral shaft m o (S0 47 =84 28:32 22{03wdT) 0081
Farmuaral nasci-ahaft wiveee angle dillerancs to contralstoral side > 5 (%1 14 (34 1) 11 @62 0,755

* sintistically signilicamt difference

Table V1. Place of residence, walking abiliny, and rocovery 10 the pre-opsrative leved st four monihs’ folkowup in 83

[ratiens
Duds ratio
DHE* PN [96% i) P valus
Remidancs (3]
Crm hvaimen 2218370 24 5T.1) 120051027 R
HNuesifig homs & (1480 10238 1R 0.8 10 5.6 0405
Enstitution 13 (3071 RIEQ 19007 1w 5.4) 0.2
Recovary of abilities to their pra-operatie stsius (5%
Wen 32 {TR.E) A Ot (0.3 10 2.4] o
HNa ¥ (220 B89
‘Walking abilay (%)
Huo aibds pomdid 12 (2837 15387 13005 ta 3.4) LA
In neod of akds, Bt indepemiden 27 {83.7) 24 {57 1) G042 Q27
In oo of Assistancs T R TEA T . 00,1 10 18 o194
Recovery of walking ability to the pra-opesfative stalis {5
Yen 22(53N 32 TE2 CA0 T 005 0DeD
Mo 19 (46.3) 10 4238
Dirsp-ctit pantiestite
Fracture fedmplacaiem 2 2 10091 10 7.4) 1.000
i befare follow-up wis comglsied 2 ' G850 12T O8TH
Did mat aftend final i 9 [ 16M05mAeF  O5TF
Total 54 54

* DHS, dynarme hip sciew
T PPN, proximal fomaoaral nail
1 sintistically ignificant diffsrence

the implant which was used. This finding agrees with the
results from retrospective studies of Banan et al,' Al-Yas-
sari et al™” and Simmermacher et al* who also observed res-
woration of pre-operative mobiity in approximarely 40%
1o 50% of the patients treated with a PFN. Similarly, the
use of a DHS and a Gamma nail seems 1o generate compa-
rable results, ™ It therefore seems reasonable to expect
approximately half the patients with a pertrochanteric frac-
ture to resume their pre-operative domestic status at the
time of healing of the fracture, regardless of the method of
reavment used. However, even better resulis have been
repomed.’

In respect of secondary measures of outcoms, only oper-
ation tume differed significantly between the trearment
groups, Re-displacement of the fracture occurred in an
equal percentage of patients in borh groups. Fracure of the
femoral diaphvsie ar the tip of the nail m a known compli-
canion associated with the use of intramedullary pails in the
treatment of proxinal femoral fmctores, We did not
observe any in our series bur our follow-up was shorr.

A common problem in previous studies, as in ours, i the
high number of those who were withdrawn, even after a
short follew-up, This is partially explained by the age of the
patients, In our series, the 19 patiems who did not anend
their final review had either died during the fisst four

menths after operation ar another hospital, or were too il
o attend. Although the high drop-our rate may bias the
outcome when the overall recovery from the operation s
assessed, i does not change the interpeetation of the resulis
when the two methods are compared, if the rate is aqual
between the two groups.

Ohur results suggest that the use of a PFN in the treatment
of trochanteric femoral fractures may have a posirive effea
on the speed of restoration of walking, when compared
with patients treated with a DHS. The relatively well-
restored anatomy of the hip may explain thes, As our resuls
parially conflict with previous reports, more randomised
studies with larger numbers of patients are needed in order
o decide which is the ideal implant for the treatment of
these fractures.

Moo Drerwefitn i iy Boerms e Dttt bvesd] O will D resgan i romm o cognimes
cinl parry mlatid dineciby o ndrecty 10 N subilect oF hie snicks
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