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ABSTRACT

Background

Internal fixation, commonly used for extracapsular hip fractures, may fail particularly in unstable fractures. Replacement of the hip using
arthroplasty, often used for intracapsular fractures, has been used as an alternative.

Objectives

To compare replacement arthroplasty with internal fixation for the treatment of extracapsular hip fractures in adults.

Search methods

We searched the Cochrane Bone, Joint and Muscle Trauma Group Specialised Register (December 2005), the Cochrane Central Register of
Controlled Trials (The Cochrane Library Issue 4,2005), MEDLINE, EMBASE, the UK National Research Register, several orthopaedic journals,
conference proceedings and reference lists of articles.

Selection criteria

Randomised and quasi-randomised trials comparing replacement arthroplasty with an internal fixation implant for adults with an
extracapsular hip fracture.

Data collection and analysis

Both review authors independently assessed 10 aspects of trial quality and extracted data. We requested additional information from trial
investigators. Where appropriate, limited pooling of data was performed.

Main results

Two randomised controlled trials including a total of 148 people aged 70 years or over with unstable extracapsular hip fractures in the
trochanteric region were identified and included in this review. Both had methodological limitations, including inadequate assessment of
longer-term outcome. One trial compared a cemented arthroplasty with a sliding hip screw. This found no significant differences between
the two methods of treatment for operating time, local wound complications, mechanical complications, reoperation, mortality or loss
of independence of previously independent patients at one year. There was, however, a higher blood transfusion need in the arthroplasty
group. The other trial compared a cementless arthroplasty versus a proximal femoral nail. It also found a higher blood transfusion need in
the arthroplasty group, together with a greater operative blood loss, and a longer length of surgery. There were no significant differences
between the two interventions for mechanical complications, local wound complications, reoperation, general complications, mortality at
one year or long-term function. None of the pooled outcome data yielded statistically significant differences between the arthroplasty and
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internal fixation, with the exception of the significantly higher numbers of participantsin the arthroplasty group requiring blood transfusion
(relative risk 1.71, 95% confidence interval 1.05 to 2.77).

Authors' conclusions

There is insufficient evidence from randomised trials to determine whether replacement arthroplasty has any advantage over internal
fixation for extracapsular hip fractures. Further larger well-designed randomised trials comparing arthroplasty versus internal fixation for
the treatment of unstable fractures are required.

PLAIN LANGUAGE SUMMARY

Partial or total hip replacement compared with fracture fixation for treating hip fractures located outside the hip joint

Roughly half of all hip fractures are outside the hip joint capsule (extracapsular proximal femoral fractures). Most of these will be fixed
or stabilised using metal implants which are a combination of screws, rods and plates attached to the thigh bone (femur). Occasionally
these may fail, particularly in unstable fractures. Replacement of part or all of the hip joint by moulded metal, or metal and plastic, devices
(arthroplasty) has been proposed and used as an alternative.

The two randomised controlled trials included in this review tested arthroplasty versus internal fixation in a total of 148 mainly female and
older participants. Both trials had methodological flaws that may affect the validity of their results and there was a general lack of evidence
on long-term effects. One of the trials found a longer length of surgery for the arthroplasty and both trials found an increased need for blood
transfusion for the arthroplasty. Pooled data from the two trials showed no statistically significant differences between the two procedures
for reoperations, wound healing complications or mortality at one year. Neither trial found a significant difference in longer-term function.

Overall, the evidence from the two small trials comparing these two approaches for treating extracapsular hip fractures was too limited
to make any definite conclusions as to which is better.

Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review) 2
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BACKGROUND

Proximal femoral fractures, generally termed 'hip fractures',
can be subdivided into intracapsular fractures (those occurring
proximal to the attachment of the hip joint capsule to the
femur) and extracapsular (those occurring distal to the hip joint
capsule). Extracapsular fractures are those which traverse the
femur within the area of bone bounded by the intertrochanteric
line proximally up to a distance of five centimetres from the
distal part of the lesser trochanter. Numerous subdivisions and
classification methods exist for these fractures, and other terms
that are used to describe these fractures include trochanteric,
subtrochanteric, pertrochanteric, intertrochanteric, basal and
lateral femoral fractures (Parker 2002).

Internal fixation of extracapsular fractures, using extramedullary
or intramedullary devices, has been developed over the last 50
years. Most methods of internal fixation entail a plate applied to
the side of the femur with a screw or nail passed up the femoral
neck to the head. Of the implants available for internal fixation, the
sliding hip screw (SHS) is the most commonly used implant. The
term sliding hip screw is synonymous with the term compression
hip screw and equivalent models such as the Dynamic, Richards or
Ambi hip screws. Another device is the intramedullary nail. These
are generally cephalocondylic nails, which are inserted through
the greater trochanter of the femur and secured by a cross pin or
screw, which is passed up the femoral neck into the femoral head.
A number of different designs have been developed and marketed
by different manufacturers. Examples include the Gamma nail
(Howmedica Ltd), the intramedullary hip screw (Richards Medical
Ltd) and the proximal femoral nail (Synthesis Ltd).

Internal fixation may fail, particularly in unstable fractures. This
has led some surgeons to try replacing the proximal femur with an
arthroplasty in the treatment of an extracapsular femoral fracture
(Tronzo 1974). Replacement arthroplasty has been widely and
successfully used for hip arthritis and is often used for intracapsular
fractures of the proximal femur. A number of case series have
been reported of patients with comminuted trochanteric fractures
treated with various forms of prosthesis. Most appear to report
acceptable results (Parker 2002). In addition, a retrospective
comparison of arthroplasty with internal fixation using an AO blade
plate found better results for arthroplasty (Haentjens 1989).

OBJECTIVES

Our objective was to compare the relative effects (benefits and
harms) of replacement arthroplasty versus internal fixation for the
treatment of extracapsular proximal femoral fractures in adults.

METHODS

Criteria for considering studies for this review
Types of studies

All randomised controlled trials comparing arthroplasty with an
internal fixation implant. Quasi-randomised trials (for example,
alternation) and trials in which the treatment allocation was
inadequately concealed were considered for inclusion.

Types of participants

Skeletally mature patients with an extracapsular proximal femoral
fracture.

Types of interventions

Surgical treatment of the fracture with arthroplasty (hemi-
arthroplasty or total hip replacement) or internal fixation such as
the sliding hip screw or an intramedullary nail (control group).

Types of outcome measures

Data for the following outcomes were sought:
(1) Operative details

« length of surgery (in minutes)

+ operative blood loss (in millilitres)

» post-operative blood transfusion (in units)
« number of patients transfused

« radiographic screening time (in seconds)

(2) Fracture fixation or mechanical complications

« operative fracture of the femur (around or below the implant)
« later fracture of the femur (around or below the implant)
« reoperation (within the follow-up period of the study)

« superficial wound infection (infection of the wound in which
there is no evidence that the infection extends to the site of the
implant)

« deep wound infection (infection around the implant)
Complications specific to arthroplasty

« dislocation of the prosthesis
« acetabular wear
« loosening of the prosthesis

Complications specific to internal fixation

« cut-out of the implant proximally (penetration of the implant
from the proximal femur either into the hip joint or external to
the femur)

« non-union of the fracture within the follow-up period (the
definition of non-union was that used within each individual
study)

« avascular necrosis of the femoral head
(3) Post-operative complications

+ pressure sores
« pneumonia

« thromboembolic complications (deep vein thrombosis or
pulmonary embolism)

« urinary tract infection
« neurological complication
« any medical complication (as detailed in each individual study)

(4) Hospital stay and treatment costs

« length of hospital stay (in days)
+ cost of treatment

Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review) 3
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(5) Anatomical restoration

« shortening (>2 cm)
« varus deformity
« external rotation deformity (> 20 degrees)

(6) Final outcome measures (preferably at least six months)

« mortality (within the follow-up period of the study)

« pain (persistent pain at the final follow-up assessment)
« returnto living at home

« return of mobility

« functional outcome self-assessment, including activities of daily
living

Search methods for identification of studies

We searched the Cochrane Bone, Joint and Muscle Trauma
Group Specialised Register (December 2005), the Cochrane Central
Register of Controlled Trials (The Cochrane Library Issue 4, 2005),
MEDLINE (1966 to December 2005), EMBASE (1988 to 2005 Week
53), the UK National Research Register Issue 4, 2005 (http://
www.nrr.nhs.uk/default.htm), our own reference databases and
reference lists of articles. We undertook a general perusal of
locally accessible conference proceedings: for example, British
Orthopaedic Association Congress 2000, 2001, 2002 and 2003. We
also scrutinised weekly downloads of "Fracture" articles in new
issues of 17 journals (Acta Orthop Scand; Am J Orthop; Arch Orthop
Trauma Surg; Clin J Sport Med; Clin Orthop; Emerg Med Clin North
Am; Foot Ankle Int; Injury; J Accid Emerg Med; J Am Acad Orthop
Surg; J Arthroplasty; J Bone Joint Surg Am; J Bone Joint Surg Br;
J Foot Ankle Surg; J Orthop Trauma; J Trauma; Orthopedics) from
AMEDEO (http://www.amedeo.com).

No language restriction was applied.

A generic search for hip fracture was run for MEDLINE (2002 to
November 2005) (see Appendix 1). This was combined with all three
stages of the optimal trial search strategy (Higgins 2005).

The general EMBASE search strategy for hip fracture trials is shown
in Appendix 2.

Data collection and analysis

Both authors independently performed data extraction of included
trials and any differences were resolved through discussion.
Requests for additional information (methodological and outcome)
were sent to trialists when necessary.

Quality assessment
In this review, risk of bias is implicitly assessed in terms of
methodological quality.

Both review authors independently assessed methodological
quality of each included trial without masking of its authors or
source. A consensus was reached where there were differences.
The main assessment was by the method of randomisation, which
was also separately graded A, B or C according to the scheme
within the Cochrane Reviewers' Handbook. In total, 10 aspects of
methodology were assessed giving a maximum score for each trial
of 12. Though the scores of the individual items were summed,

this was to gain an overall impression rather than for quantitative
purposes.

(1) Was there clear concealment of allocation? Score 3 (and code A)
if allocation was clearly concealed (e.g. numbered sealed opaque
envelopes drawn consecutively). Score 2 (and code B) if there was
a possible chance of disclosure before allocation. Score 1 (and
code B) if the method of allocation concealment or randomisation
was not stated or was unclear. Score 0 (and code C) if allocation
concealment was clearly not concealed such as those trials using
quasi-randomisation (e.g. even or odd date of birth).

(2) Were the inclusion and exclusion criteria clearly defined? Score
1if text states type of fracture and which patients were included or
excluded. Otherwise score 0.

(3) Were the outcomes of patients who withdrew or excluded after
allocation described and included in an intention-to-treat analysis?
Score 1if yes or text states that no withdrawals occurred. Otherwise
score 0.

(4) Were the treatment and control groups adequately described at
entry and if so were the groups well matched, or appropriate co-
variate adjustment made? Score 1 if at least four admission details
given (e.g. age, sex, mobility, function score, mental test score,
fracture type) with either no important difference between groups
or appropriate adjustment made. Otherwise score 0.

(5) Did the surgeons have experience of the operations they
performed in the trial, prior to its commencement? Score 1 if text
states there was an introductory period or that surgeons were
experienced. Otherwise score 0.

(6) Were the care programmes other than the trial optionsidentical?
Score 1if text states they were or clearly evident. Otherwise score 0.

(7) Were all the outcome measures clearly defined in the text with
a definition of any ambiguous terms encountered? Score 1 if yes.
Otherwise score 0.

(8) Were the outcome assessors blind to assignment status? Score
1if assessors of anatomical restoration, pain and function at follow
up were blinded to treatment outcome. Otherwise score 0.

(9) Was the timing of outcome measures appropriate? A minimum
of 12-months follow up for all surviving patients. Score 1 if yes.
Otherwise score 0.

(10) Was loss to follow up reported and if so was less than five per
cent of participants lost to follow up? Score 1 if yes. Otherwise score
0.

Data analysis

For individual trials, we report relative risks (RR) with 95%
confidence intervals for dichotomous outcomes, and mean
differences (MD) and 95% confidence intervals for continuous
outcomes. Results of comparable groups of trials were pooled using
both the fixed-effect and random-effects models. Heterogeneity
between comparable trials was tested using a standard chi? test,
with additional consideration of the I statistic (Higgins 2003). If we
decided to pool the results in the light of statistically significant
heterogeneity (P < 0.10; 1> > 50%), we presented the results for
the random-effects model. There were insufficient data to perform
sensitivity analyses.
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RESULTS

Description of studies

Only one trial (Kim 2005) was identified on extending the search
from September 2004 to December 2006: this was included.

There are now two included trials, both of which included only
unstable pertrochanteric fractures (defined as those of the A2 type
according to the AO classification (Muller 1990). Stable, 'reversed'
and subtrochanteric fractures were thus excluded. One trial
(Kim 2005) compared a long-stem cementless calcar replacement
prosthesis (arthroplasty) versus intramedullary fixation with
a proximal femoral nail (PFN) in 58 participants. The other
trial (Stappaerts 1995) compared the cemented Vandeputte
endoprosthesis (arthroplasty) with a sliding hip screw (SHS) in 90
participants. Both prosthesis are bipolar hemi-arthroplasties. Both
trialsincluded 'elderly' people . The mean age of participantsin Kim
2005 was 81.5 years, and that of Stappaerts 1995 was 83 years. The
majority of participants were female: 76% in Kim 2005 and 81% in
Stappaerts 1995. Further details of the included trials are given in
the 'Characteristics of included studies' table.

No ongoing randomised trials have been identified so far.

Risk of bias in included studies

The results of the methodological assessment for individual trials
are given below.

12345678910 Total Study

11110010117 Kim2005

11010000104 Stappaerts 1995

Kim 2005 used computer generated random numbers but gave no
indication of methods to conceal allocation (item 1). Stappaerts
1995 did not specify the method of randomisation used. Kim 2005
did not score for three items (5, 6 and 8). Though the same surgeon
performed both operations in Kim 2005 there was no information
on the prior experience of the surgeon with either operation (item
5). Although there was evidence of similar peri-operative treatment
for the two groups in Kim 2005, we could not assess whether
the after care was similar in both groups (item 6): details of the
mobilisation procedure were provided for the PFN group only (item
6). Assessors were independent but not blinded in this trial (item
8). Stappaerts 1995 did not score for six items (item 3: intention-
to-treat analysis; item 5: surgeon's experience; item 6: comparable
care programmes aside from interventions under test; item 7:
adequately defined outcome measures; item 8: assessor blinding;
and item 10: description and extent of loss to follow up).

Prior to our update (Issue 2, 2006), we also scored for the provision
of supplementary details from trial authors. We note here only that
we did not receive further information from the trialists of either
trial.

Effects of interventions

Outcomes for which data were available within individual trials
are listed in the 'Characteristics of included studies' table and
graphically. Given the differences in the comparisons tested by
the two trials, we present these separately as two subgroups.
Unless otherwise indicated, relative risks (RR) together with 95%
confidence intervals (Cl) using the fixed-effect model are presented
below.

Operative details

For Stappaerts 1995, the mean duration of surgery was 81 minutes
for the arthroplasty group and 75 minutes for the sliding hip screw
(SHS) group; this was reported as a non-significant difference. Kim
2005 found a statistically significantly higher length of surgery
for the arthroplasty group compared with the proximal femoral
nail (PFN), which was inserted percutaneously (see Analysis 01.01:
mean difference (MD) 36.00 minutes, 95% confidence interval (Cl)
24.69 to 47.31 minutes). Operative blood loss was also significantly
greater in the arthroplasty group of Kim 2005 (see Analysis 01.02:
MD 343.00 ml, 95% CI 302.24 to 383.76 ml). The number of patients
transfused was increased for the arthroplasty group in both trials
(see Analysis 01.03: 61/72 versus 39/76; RR 1.71, 95% 1.05 to 2.77).
We pooled these data using the random-effects model given the
substantial heterogeneity (1> = 70.4%), which may partly reflect
the difference in definition of the outcome (see Analysis 01.03).
The difference in the mean number of units transfused was also
significantly greater in the arthroplasty group of Kim 2005 (see
Analysis 01.04:MD 1.10,95% C10.71 to 1.49). The mean radiographic
screening time in the PFN group was reported by Kim 2005 to be
153 seconds.

Fracture fixation or mechanical complications

The two most prevalent fracture fixation complications requiring
further intervention were dislocation of the arthroplasty (see
Analysis 01.05: 2/72 cases) and cut-out of the fixation implant
(see Analysis 01.06: 4/76 cases). Of the 43 patients treated
with an arthroplasty in Stappaerts 1995, there were two
major complications reported. These were one case of severe
hypotension on injection of cement with death at four days
postoperatively and one case of recurrent dislocation which
required revision surgery. Of the 47 patients treated with an
SHS there were two cases of cut-out of the implant treated by
revision surgery; there were a further nine cases in whom there
was varus displacement of the fracture by more than 10 degrees.
Kim 2005 reported one dislocation in the immediate postoperative
period which was successfully treated with an abduction brace for
two months and two cases of trochanteric non-union. While not
reported in Kim 2005, we have assumed that a minor operation was
also required to reduce this dislocation. Two cut-outs, both of which
were associated with non-union of the fracture, occurred in the PFN
group of Kim 2005. Also in this group, another fracture developed
non-union with a concomitant screw breakage and there was one
other case of screw breakage.

There was no statistically significant difference between
arthroplasty and internal fixation in the overall reoperation rates
(see Analysis 01.07: 2/72 versus 3/76; RR 0.70, 95% Cl 0.12
to 4.11). There was also no significant differences in wound
healing complications (see Analysis 01.08), nor in superficial wound
infection (see Analysis 01.09). No deep wound infection was
reported.

Post-operative complications

There was no mention of general medical complications such as
pressure sores, pneumonia and thromboembolic complications in
Stappaerts 1995. There were no statistically significant differences
between the two groups in the various medical complications
reported in Kim 2005 (see Analysis 01.11). Two arthroplasty group
participants died of myocardial infarction during hospital stay in
this trial.

Hospital stay and treatment costs
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In Stappaerts 1995, the overall average time of discharge from
hospital was 14 days from admission (range: 8 to 33 days). In Kim
2005, the participants of the arthroplasty group stayed on average
two days more than those of the PFN group (see Analysis 01.12:
MD 2.00 days, 95% Cl 0.53 to 3.47). This difference, however, was
reported in Kim 2005 as not statistically significant (reported P =
0.14), and there was no indication of the discharge locations for the
participants of this trial. Stappaerts 1995 made no mention of costs
or other economic outcomes. Kim 2005 reported the mean hospital
costs were 11,048 dollars for arthroplasty versus 5105 dollars for
fixation.

Anatomical restoration
There were no data on limb shortening or deformity in either trial.
There were nine cases of varus displacement of greater than 10
degrees in the SHS group of Stappaerts 1995. Three people in the
PFN group of Kim 2005 were indicated as having poor anatomical
results at final follow up.

Final outcome measures

There was no difference between the two groups in mortality at
one year (see Analysis 01.13: 18/72 versus 14/76; RR 1.36, 95% CI
0.73 to 2.54). Kim 2005 found that by "three years" there was an
increased mortality for those treated by arthroplasty (see Analysis
01.14: 16/29 versus 5/29; RR 3.20, 95% CI 1.35 to 7.58).

There were no data on final mobility function for either trial.
Stappaerts 1995 found at hospital discharge there was no
significant difference between the two groups in the numbers of
pre-operatively independent patients who required walking aids or
manual assistance with walking (see Analysis 01.15). By one year,
there was no difference between the two groups in the numbers
of survivors who had become dependent (based on mobility and
ability to perform activities of daily living) in this trial (see Analysis
01.16). Nor was there a difference in the numbers of previously
independent patients who had either died or lost theirindependent
status by one year (see Analysis 01.17: 14/31 versus 16/29; RR 0.82,
95% Cl 0.49 to 1.36). Kim 2005 reported no significant difference
between the two groups in the mean Harris hip scores at latest
follow up (see Analysis 01.18: MD -2.00, 95% Cl -7.73 to 3.73).

DISCUSSION

Both included trials confined themselves to the management of
unstable trochanteric fractures in people older than 70 years.
Indeed, it is likely that stable fractures can be treated by internal
fixation with a lower incidence of fixation complications than
for unstable fractures. In parallel with treatment of people with
intracapsular fracture, arthroplasty is less likely to be considered
for younger patients (Bhandari 2005).

Though both trials made the same basic comparison, there
were important differences in the interventions (cemented versus
cementless arthroplasty; extramedullary versus intramedullary
fixation) under comparison. Individually and overall the numbers

of participants of the two included studies were too small to be able
to detect any clear differences in mortality, morbidity or function
between the two groups. The statistically significant difference
in mortality at "three years" in Kim 2005 has to be viewed with
caution for several reasons: because of (a) the underlying variable
follow up ranging from 24 months to 58 months, (b) the lack of a
clear difference in mortality at one year, and (c) that the causes of
death between one and three years were not known. There were
inadequate results for longer-term outcome including a lack of
information on longer-term complications in both trials.

In summary, the evidence from these two small trials was
insufficient to be able to draw any definite conclusions about the
relative merits of each type of operation. Furthermore, both trials,
in particular Stappaerts 1995, had methodological flaws that could
have affected their findings and neither gave an adequate account
of long-term outcome.

AUTHORS' CONCLUSIONS

Implications for practice

There is insufficient evidence to determine whether arthroplasty
has any advantage over internal fixation for extracapsular femoral
fractures. In the absence of evidence to support the use of
arthroplasty, conventional management such as the use of the
sliding hip screw seems preferable.

Implications for research

These two limited studies provided insufficient evidence to
determine whether arthroplasty can achieve better or comparable
results to those of internal fixation for unstable trochanteric
fractures. Further larger well-designed randomised controlled
trials of the two methods of treatment for extracapsular femoral
fractures, with longer-term follow ups of at least two years, are
required. We suggest that the devices selected for such trials should
be in common use and the best available according to current
evidence.
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Methods
Loss to follow up: none

Method of randomisation: computer generated random numbers

Participants
Daegu, South Korea

Mean age 81.5 years, all over 75 years

24% male

58 patients with an unstable intertrochanteric proximal femoral fracture

Interventions

Mallory-head calcar replacement hemiarthroplasty versus Proximal femoral nail

Outcomes
Operating time
Operative blood loss
Blood transfusion

Length of follow up: mean 34.5 months, range 24 to 58 months.
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Kim 2005 (continued)

Fracture fixation complications: dislocation, cut-out, non-union, screw breakage, screw backing out
Infection

Reoperation

Medical complications: deep vein thrombosis, myocardial infarction, respiratory, cardiovascular, neu-
rological complications

Local wound complications

Length of hospital stay

Mortality (at 1 and 3 years)

Harris hip score

Activities of Daily Living score

Hospital costs

Notes Request for further information sent with no response.
Risk of bias

Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk B - Unclear

Stappaerts 1995

Methods Method of randomisation: not stated
Loss to follow up: not stated

Participants 90 people with an unstable intertrochanteric proximal femoral fracture
Leuven, Belgium.
Mean age 83 years, range 70-102 years

19% male
Interventions Cemented Vandeputte endoprothesis versus compression hip screw
Outcomes Length of follow up: 1 year

Operating time

Blood transfusion

Fracture fixation complications: dislocation, cut-out
Reoperation

Local wound complications

Mortality (at 30 days and 1 year)

Loss of ambulatory independence (at discharge)
Loss of independence

Notes Data requests sent with no response.
One year mortality data reported at the European Federation of National Associations of Orthopaedics
and Traumatology. Barcelona Congress, April 1997. This was 10 versus 11; but the results in the report
published in 2000 were 10 versus 10. We have used the later data in this review.

Mean age calculated from table of baseline characteristics was 85.3 years; arthroplasty patients on av-
erage 5 years older than those given internal fixation (mean age 87.7 versus 82.7 years; reported as not

significant).
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk B - Unclear
Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review) 8
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Outcome or subgroup title No. of No. of Statistical method Effect size

studies partici-

pants

1 Length of surgery (minutes) 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
1.1 Cementless arthroplasty versus 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
intramedullary fixation
2 Operative blood loss (ml) 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
2.1 Cementless arthroplasty versus 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
intramedullary fixation
3 Blood transfusion - number of 2 148 Risk Ratio (M-H, Random, 95% Cl) 1.71[1.05,2.77]
people transfused
3.1 Cemented arthroplasty versus 1 90 Risk Ratio (M-H, Random, 95% Cl) 1.38[1.03,1.84]
sliding hip screw: transfusion (> 400
ml)
3.2 Cementless arthroplasty versus 1 58 Risk Ratio (M-H, Random, 95% Cl) 2.25[1.44,3.51]
intramedullary fixation: any transfu-
sion
4 Blood transfusion - units trans- 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
fused
4.1 Cementless arthroplasty versus 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
intramedullary fixation
5 Dislocation 2 148 Risk Ratio (M-H, Fixed, 95% Cl) 3.13[0.33,29.41]
5.1 Cemented arthroplasty versus 1 90 Risk Ratio (M-H, Fixed, 95% Cl) 3.27[0.14, 78.26]
sliding hip screw
5.2 Cementless arthroplasty versus 1 58 Risk Ratio (M-H, Fixed, 95% Cl) 3.0[0.13,70.74]
intramedullary fixation
6 Cut-out 2 148 Risk Ratio (M-H, Fixed, 95% Cl) 0.21[0.03, 1.74]
6.1 Cemented arthroplasty versus 1 90 Risk Ratio (M-H, Fixed, 95% Cl) 0.22[0.01, 4.42]
sliding hip screw
6.2 Cementless arthroplasty versus 1 58 Risk Ratio (M-H, Fixed, 95% Cl) 0.2[0.01, 3.99]
intramedullary fixation
7 Reoperation 2 148 Risk Ratio (M-H, Fixed, 95% Cl) 0.70[0.12,4.11]
7.1 Cemented arthroplasty versus 1 90 Risk Ratio (M-H, Fixed, 95% Cl) 0.55[0.05, 5.81]

sliding hip screw

Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review)
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Outcome or subgroup title No. of No. of Statistical method Effect size

studies partici-

pants

7.2 Cementless arthroplasty versus 1 58 Risk Ratio (M-H, Fixed, 95% Cl) 1.0[0.07, 15.24]
intramedullary fixation
8 Local wound complications 2 142 Risk Ratio (M-H, Fixed, 95% Cl) 0.69[0.21, 2.33]
8.1 Cemented arthroplasty versus 1 84 Risk Ratio (M-H, Fixed, 95% Cl) 0.63[0.16, 2.47]
sliding hip screw
8.2 Cementless arthroplasty versus 1 58 Risk Ratio (M-H, Fixed, 95% Cl) 1.0[0.07, 15.24]
intramedullary fixation
9 Superficial wound infection 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
9.1 Cementless arthroplasty versus 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
intramedullary fixation
10 Deep wound infection 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
10.1 Cementless arthroplasty versus 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
intramedullary fixation
11 General medical complications 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
11.1 Respiratory complication 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
11.2 Cardiovascular complication 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
11.3 Urinary tract infection 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
11.4 Deep vein thrombosis 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
11.5 Neurologic complication 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
12 Length of hospital stay (days) 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
12.1 Cementless arthroplasty versus 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
intramedullary fixation
13 Mortality at 1 year 2 148 Risk Ratio (M-H, Fixed, 95% Cl) 1.36[0.73, 2.54]
13.1 Cemented arthroplasty versus 1 90 Risk Ratio (M-H, Fixed, 95% Cl) 1.09[0.50, 2.37]
sliding hip screw
13.2 Cementless arthroplasty versus 1 58 Risk Ratio (M-H, Fixed, 95% Cl) 2.0[0.68,5.91]
intramedullary fixation
14 Mortality at 3 years 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
14.1 Cementless arthroplasty versus 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
intramedullary fixation
15 Loss of ambulatory indepen- 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected

dence at discharge

Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review)
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15.1 Cemented arthroplasty versus 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
sliding hip screw
16 Loss of "independence" at 1year 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
16.1 Cemented arthroplasty versus 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
sliding hip screw
17 Loss of "independence" or dead 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
at 1year
17.1 Cemented arthroplasty versus 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
sliding hip screw
18 Harris hip score (0 to 100: no 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
problems) at latest follow up
18.1 Cementless arthroplasty versus 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]

intramedullary fixation

Analysis 1.1. Comparison 1 Arthroplasty versus internal fixation, Outcome 1 Length of surgery (minutes).

Study or subgroup Arthroplasty Internal fixation Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
1.1.1 Cementless arthroplasty versus intramedullary fixation
Kim 2005 29 96 (26) 29 60 (17) —— 36[24.69,47.31]

Favours arthroplasty 100

50 100

Favours fixation

Analysis 1.2. Comparison 1 Arthroplasty versus internal fixation, Outcome 2 Operative blood loss (ml).

Study or subgroup Arthroplasty Internal fixation Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% ClI Fixed, 95% ClI
1.2.1 Cementless arthroplasty versus intramedullary fixation
Kim 2005 29 511 (103) 29 168 (44) -+ 343[302.24,383.76]
Favours arthroplasty ~-1000  -500 0 500 1000 Favours fixation
Analysis 1.3. Comparison 1 Arthroplasty versus internal fixation,
Outcome 3 Blood transfusion - number of people transfused.
Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Lidi

1.3.1 Cemented arthroplasty versus
400 ml)

g hip screw: transf

ion (>

Favours arthroplasty 01 0.2 0.5 1 2 5 10

Favours fixation

Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review)
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Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Stappaerts 1995 34/43 27/47 —- 55.95% 1.38[1.03,1.84]
Subtotal (95% Cl) 43 47 S 55.95% 1.38[1.03,1.84]
Total events: 34 (Arthroplasty), 27 (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Z=2.16(P=0.03)
1.3.2 Cementless arthroplasty versus intramedullary fixation: any
transfusion
Kim 2005 27/29 12/29 — B 44.05% 2.25[1.44,3.51]
Subtotal (95% CI) 29 29 P 44.05% 2.25[1.44,3.51]
Total events: 27 (Arthroplasty), 12 (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Z=3.58(P=0)
Total (95% Cl) 72 76 D 100% 1.71[1.05,2.77]
Total events: 61 (Arthroplasty), 39 (Internal fixation)
Heterogeneity: Tau?=0.09; Chi*=3.38, df=1(P=0.07); 1>=70.43%
Test for overall effect: Z=2.17(P=0.03)
Test for subgroup differences: Not applicable
Favours arthroplasty 01 0.2 0.5 1 2 5 10 Favours fixation

Analysis 1.4. Comparison 1 Arthroplasty versus internal fixation, Outcome 4 Blood transfusion - units transfused.

Study or subgroup Arthroplasty Internal fixation Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% ClI
1.4.1 Cementless arthroplasty versus intramedullary fixation
Kim 2005 29 1.9(0.8) 29 0.8(0.7) — 1.1[0.71,1.49]
Favours arthroplasty -4 2 0 2 4 Favours fixation

Analysis 1.5. Comparison 1 Arthroplasty versus internal fixation, Outcome 5 Dislocation.

Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.5.1 Cemented arthroplasty versus sliding hip screw
Stappaerts 1995 1/43 0/47 = 48.89% 3.27[0.14,78.26)
Subtotal (95% Cl) 43 47 e — 48.89% 3.27[0.14,78.26]
Total events: 1 (Arthroplasty), O (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Z=0.73(P=0.46)
1.5.2 Cementless arthroplasty versus intramedullary fixation
Kim 2005 1/29 0/29 L 51.11% 3[0.13,70.74]
Subtotal (95% Cl) 29 29 e — 51.11% 3[0.13,70.74]
Total events: 1 (Arthroplasty), O (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Z=0.68(P=0.5)
Favours arthroplasty ~ 0.01 0.1 1 10 100 Favours fixation
Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review) 12
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Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Total (95% ClI) 72 76 ’ 100% 3.13[0.33,29.41]

Total events: 2 (Arthroplasty), 0 (Internal fixation)
Heterogeneity: Tau?=0; Chi*=0, df=1(P=0.97); 1>=0%
Test for overall effect: Z=1(P=0.32)

10 100 Favours fixation

Test for subgroup differences: Not applicable ‘
1

Favours arthroplasty ~ 001 0.1

Analysis 1.6. Comparison 1 Arthroplasty versus internal fixation, Outcome 6 Cut-out.

Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.6.1 Cemented arthroplasty versus sliding hip screw
Stappaerts 1995 0/43 2/47 L 48.89% 0.22[0.01,4.42]
Subtotal (95% Cl) 43 47 e — 48.89% 0.22[0.01,4.42]

Total events: 0 (Arthroplasty), 2 (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Z=0.99(P=0.32)

1.6.2 Cementless arthroplasty versus intramedullary fixation
Kim 2005 0/29 2/29 i 51.11% 0.2[0.01,3.99]
Subtotal (95% CI) 29 29 e —— 51.11% 0.2[0.01,3.99]
Total events: 0 (Arthroplasty), 2 (Internal fixation)

Heterogeneity: Not applicable
Test for overall effect: Z=1.05(P=0.29)

Total (95% CI) 72 76 e 100% 0.21[0.03,1.74]
Total events: 0 (Arthroplasty), 4 (Internal fixation)
Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.97); 1>=0%
Test for overall effect: Z=1.45(P=0.15)

Test for subgroup differences: Not applicable

Favours arthroplasty ~ 0-01 0.1 1 10 100 Favours fixation

Analysis 1.7. Comparison 1 Arthroplasty versus internal fixation, Outcome 7 Reoperation.

Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 Cemented arthroplasty versus sliding hip screw
Stappaerts 1995 1/43 2/47 — 65.65% 0.55[0.05,5.81]
Subtotal (95% Cl) 43 47 —— 65.65% 0.55[0.05,5.81]

Total events: 1 (Arthroplasty), 2 (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Z=0.5(P=0.62)

Favours arthroplasty 001 0.1 1 10 100 Favours fixation

Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review) 13
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Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.2 Cementless arthroplasty versus intramedullary fixation ‘
Kim 2005 1/29 1/29 + 34.35% 1[0.07,15.24]

Subtotal (95% ClI) 29 29 ————— 34.35% 1[0.07,15.24]

Total events: 1 (Arthroplasty), 1 (Internal fixation)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% Cl) 72 76 i 100% 0.7[0.12,4.11]
Total events: 2 (Arthroplasty), 3 (Internal fixation)
Heterogeneity: Tau?=0; Chi?=0.11, df=1(P=0.74); 1>=0%
Test for overall effect: Z=0.39(P=0.7)

Test for subgroup differences: Not applicable

Favours arthroplasty =~ 0-01 0.1 1 10 100 Favours fixation

Analysis 1.8. Comparison 1 Arthroplasty versus internal fixation, Outcome 8 Local wound complications.

Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.8.1 Cemented arthroplasty versus sliding hip screw
Stappaerts 1995 3/41 5/43 —.'— 83% 0.63[0.16,2.47]
Subtotal (95% CI) 41 43 —~al— 83% 0.63[0.16,2.47]
Total events: 3 (Arthroplasty), 5 (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Z=0.66(P=0.51)
1.8.2 Cementless arthroplasty versus intramedullary fixation
Kim 2005 1/29 1/29 17% 1[0.07,15.24]
Subtotal (95% CI) 29 29 e 17% 1[0.07,15.24]
Total events: 1 (Arthroplasty), 1 (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% CI) 70 72 -l 100% 0.69[0.21,2.33]
Total events: 4 (Arthroplasty), 6 (Internal fixation)
Heterogeneity: Tau?=0; Chi*=0.09, df=1(P=0.77); 1>=0%
Test for overall effect: Z=0.59(P=0.55)
Test for subgroup differences: Not applicable
Favours arthroplasty ~ 0-01 0.1 1 10 100 Favours fixation

Analysis 1.9. Comparison 1 Arthroplasty versus internal fixation, Outcome 9 Superficial wound infection.

Study or subgroup Arthroplasty Internal fixation Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.9.1 Cementless arthroplasty versus intramedullary fixation
Kim 2005 1/29 1/29 1[0.07,15.24]
Favours arthroplasty 001 0.1 1 10 100 Favours fixation
Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review) 14
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Analysis 1.10. Comparison 1 Arthroplasty versus internal fixation, Outcome 10 Deep wound infection.

Study or subgroup Arthroplasty Internal fixation Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.10.1 Cementless arthroplasty versus intramedullary fixation
Kim 2005 0/29 0/29 Not estimable
Favours arthroplasty 001 0.1 1 10 100 Favours fixation

Analysis 1.11. Comparison 1 Arthroplasty versus internal fixation, Outcome 11 General medical complications.

Study or subgroup Arthroplasty Internal fixation Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.11.1 Respiratory complication
Kim 2005 3/29 4/29 e m— 0.75[0.18,3.06]

1.11.2 Cardiovascular complication
Kim 2005 5/29 2/29 o e 2.5[0.53,11.86]

1.11.3 Urinary tract infection
Kim 2005 0/29 0/29 Not estimable

1.11.4 Deep vein thrombosis
Kim 2005 1/29 0/29 + 3[0.13,70.74]

1.11.5 Neurologic complication
Kim 2005 1/29 0/29 + 3[0.13,70.74]

Favours arthroplasty ~ 0-01 0.1 1 10 100 Favours fixation

Analysis 1.12. Comparison 1 Arthroplasty versus internal fixation, Outcome 12 Length of hospital stay (days).

Study or subgroup Arthroplasty Internal fixation Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.12.1 Cementless arthroplasty versus intramedullary fixation
Kim 2005 29 13(2.6) 29 11(3.1) — 2[0.53,3.47)
Favours arthroplasty ~ -10 5 0 5 10 Favours fixation

Analysis 1.13. Comparison 1 Arthroplasty versus internal fixation, Outcome 13 Mortality at 1 year.

Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.13.1 Cemented arthroplasty versus sliding hip screw

Stappaerts 1995 10/43 10/47 —-— 70.49% 1.09[0.5,2.37]
Subtotal (95% Cl) 43 47 ‘ 70.49% 1.09[0.5,2.37]
1

Total events: 10 (Arthroplasty), 10 (Internal fixation)

Favours arthroplasty 001 0.1 10 100 Favours fixation
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Study or subgroup Arthroplasty Internal Risk Ratio Weight Risk Ratio
fixation
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Heterogeneity: Not applicable
Test for overall effect: Z=0.23(P=0.82)
1.13.2 Cementless arthroplasty versus intramedullary fixation
Kim 2005 8/29 4/29 T 29.51% 2[0.68,5.91]
Subtotal (95% Cl) 29 29 - 29.51% 2[0.68,5.91]
Total events: 8 (Arthroplasty), 4 (Internal fixation)
Heterogeneity: Not applicable
Test for overall effect: Z=1.25(P=0.21)
Total (95% CI) 72 76 - 100% 1.36[0.73,2.54]
Total events: 18 (Arthroplasty), 14 (Internal fixation)
Heterogeneity: Tau?=0; Chi?=0.79, df=1(P=0.37); 1>=0%
Test for overall effect: Z=0.97(P=0.33)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘

Favours arthroplasty =~ 0-01 0.1 1 10 100 Favours fixation

Analysis 1.14. Comparison 1 Arthroplasty versus internal fixation, Outcome 14 Mortality at 3 years.

Study or subgroup Arthroplasty Internal fixation Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.14.1 Cementless arthroplasty versus intramedullary fixation
Kim 2005 16/29 5/29 — 3.2[1.35,7.58]
Favours arthroplasty ~ 0-01 0.1 1 10 100 Favours fixation
Analysis 1.15. Comparison 1 Arthroplasty versus internal fixation,
Outcome 15 Loss of ambulatory independence at discharge.
Study or subgroup Arthroplasty Internal fixation Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.15.1 Cemented arthroplasty versus sliding hip screw
Stappaerts 1995 12/30 14/28 —— 0.8[0.45,1.42]
0.01 0.1 1 10 100 Favours fixation

Favours arthroplasty

Analysis 1.16. Comparison 1 Arthroplasty versus internal fixation, Outcome 16 Loss of "independence" at 1 year.

Study or subgroup Arthroplasty Internal fixation Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.16.1 Cemented arthroplasty versus sliding hip screw
Stappaerts 1995 9/26 13/26 —+ 0.69[0.36,1.33]
0.01 0.1 1 10 100 Favours fixation

Favours arthroplasty

Replacement arthroplasty versus internal fixation for extracapsular hip fractures in adults (Review)
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Analysis 1.17. Comparison 1 Arthroplasty versus internal
fixation, Outcome 17 Loss of "independence" or dead at 1 year.

Study or subgroup Arthroplasty Internal fixation Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.17.1 Cemented arthroplasty versus sliding hip screw
Stappaerts 1995 14/31 16/29 — 0.82[0.49,1.36]
Favours arthroplasty 001 0.1 1 10 100 Favours fixation

Analysis 1.18. Comparison 1 Arthroplasty versus internal fixation,
Outcome 18 Harris hip score (0 to 100: no problems) at latest follow up.

Study or subgroup Arthroplasty Internal fixation Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.18.1 Cementless arthroplasty versus intramedullary fixation
Kim 2005 29 80 (9.7) 29 82(12.4) -2[-7.73,3.73]
Favours fixation ~ -10 5 0 5 10 Favours arthroplasty

APPENDICES

Appendix 1. Search strategy for MEDLINE (OVID-WEB)
1. exp Hip Fractures/

2. hip$ or femur$ or femoral$ or trochant$ or pertrochant$ or intertrochant$ or subtrochant$ or intracapsular$ or extracapsular$) adj4

fracture$).tw.

3.0r/1-2

4. (pin$1 or nail$ or screw$1 or plateS$1 or arthroplast$ or fix$ or prosthes$).tw.

5. Internal Fixators/ or Bone Screws/ or Fracture Fixation, Internal/ or Bone Plates/ or Bone Nails/
6. Arthroplasty/ or Arthroplasty, Replacement, Hip/

7.0r/4-6

8.and/3,7

Appendix 2. Search strategy for EMBASE (OVID-WEB)

EMBASE

1. exp Hip Fracture/

2. ((hip$ or ((femur$ or femoral$) adj3 (neck or proximal))) adj4
fracture$).tw.

or/1-2

. exp Randomized Controlled trial/

. exp Double Blind Procedure/

. exp Single Blind Procedure/

. exp Crossover Procedure/

. Controlled Study/

.or/4-8

10. ((clinical or controlled or comparative or placebo or prospective$ or randomi#ed) adj3 (trial or study)).tw.
11. (randoms$ adj7 (allocat$ or allot$ or assign$ or basis$ or divid$ or
order$)).tw.

12. ((singl$ or doubl$ or trebl$ or tripl$) adj7 (blind$ or masks$)).tw.
13. (cross?over$ or (cross adjl over$)).tw.

14. ((allocat$ or allot$ or assign$ or divid$) adj3 (condition$ or

©o~NOU AW
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(Continued)

experiment$ or intervention$ or treatment$ or therap$ or control$ or
group$)).tw.

15. 0r/10-14

16. or/9,15

17. limit 16 to human

18.and/3,17
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