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Abstract

Background: Distal Radial Fractures (DRFs) in the elderly are common, and Open Reduction and
Internal Fixation (ORIF) and External Fixation (EF) are the two main treatments. Our primary aim
was to assess the clinical effectiveness of the two interventions in the elderly (> 65 years).

Methods: We performed a comprehensive search of PubMed, EMBASE and the Cochrane Library
until February 31%, 2022. Studies were included if they investigated internal and external fixation
for distal radial fractures in the elderly. The primary outcomes were Disabilities of the Arm,
Shoulder and Hand (DASH) score, Patient Rated Wrist Evaluation (PRWE) score, grip strength
and complications, and secondary outcomes were functional and radiological assessments. Data
were synthesized, and weighted mean difference with 95% Confidence Interval (CI) were calculated.

Results: Nine studies with a total of 569 patients in internal fixation groups and 576 patients in
external fixation groups were included in the analysis. There were no significant differences in DASH
score, PRWE score, grip strength, and incidence of total complications. No significant differences
in functional assessment (including extension, flexion, pronation, supination, radial deviation,
and ulnar deviation) were noted between two groups. As to radiological assessment, ORIF yielded
significant better radial height, radial inclination and volar tilt, and less radial variance than patients
in the EF group.

Conclusion: ORIF and EF produce similar results in the treatment of DRFs in the elderly, and
minor objective radiological assessment did not result an impact on subjective function outcomes.
These findings indicate that EF treatment might be more suitable for the treatment of DRFs in the
elderly with respect to reducing postoperative complications and economic burden into medical
cost.

Keywords: Distal radial fractures; Open reduction and internal fixation; External fixation;
Elderly

Introduction

As a result of the rapid development of medical technology and a longer life expectancy, the
elderly have become the fastest growing subpopulation. Distal Radial Fractures (DRFs) are one of
the most common fractures, accounting for up to 18% of all fractures in the elderly [1]. Moreover,
DRFs are among the most common fractures in hospital emergency departments, and the incidence
has increased over the past decades [2]. Several treatment modalities have been advocated, and
clinical decision-making is mainly based on fracture type. The two most common treatments for
DRFs are nonoperative External Fixation (EF), using closed reduction and cast immobilization,
and operative Open Reduction Internal Fixation (ORIF). Operative treatment offers early clinical
benefits, including better fracture realignment and earlier recovery of function, however, longer-
term outcomes remain unclear. Until recently, surgical treatment for DRFs among the elderly
population has not been proven to be superior to closed reduction and cast immobilization [3-5].
Therefore, the optimal management in elderly patients remains controversial.

Stable fractures can be treated with closed reduction and cast immobilization, and the early
efficacy is satisfactory [6]. Many patients with displaced DRFs that were sufficiently reduced
undergo non-surgical management of closed reduction and cast immobilization. For displaced and
unstable fractures, closed reduction and cast immobilization cannot be maintained with external
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immobilization and additional fixation is recommended [7]. There
has been a trend to manage DRFs in elderly patients with volar
locking plate [8] and the rate of operative treatment in the elderly has
gradually increased over the past few decades [9]. Previous studies
supported early clinical benefits in patients undergoing surgery
[3,4,10-12]. However, short- and mid-term clinical outcomes show
no difference between those treated surgically and those treated non-
surgically [3,4,10-12]. Clinical trials with multiple outcomes in the
elderly population have shown that the best available evidence for
operative versus nonoperative management of DRFs in the elderly
was inconclusive, and the consensus statement has not been reached.
Some studies have shown that ORIF yields better benefits than
closed reduction and cast immobilization [13-15], while others have
demonstrated similar outcomes [3,4,10-12,16,17].

Since the optimal management of DRFs in the elderly remains
uncertain, we aimed to perform a systematic review and meta-analysis
comparing the outcomes of operative and nonoperative management
of DRFs in elderly patients (aged > 65 years old).

Materials and Methods

Literature search strategy

This meta-analysis was conducted in accordance with PRISMA
guidelines. PUMED, EMBASE, and Cochrane databases were
searched until February 31%, 2022 using combinations of the following
search terms: ((distal radius) OR (distal radial)) AND ((fracture) OR
(fractures)) AND ((external fixation) OR (external fixator) OR (plate)
OR (plating)) AND ((elderly) or (old)). The search performance was
completed by two co-authors independently.

Eligibility criteria

Studies were selected for inclusion in the analysis based on the
following criteria: (1) compared outcomes between nonsurgical and
surgical treatment of DRFs; (2) Randomized Controlled Trial (RCT),
comparative prospective, or retrospective study; (3) patients aged 65
years or older; and (4) reported quantitative clinical or radiological
outcomes. Case reports, letters, review, comments, editorials,
protocols and non-English publications were excluded. Articles that
did not specify the type of conservative or surgical treatment were
also excluded. Studies were identified by the search strategy by two
co-authors independently. When there was uncertainty regarding
eligibility, a third author was consulted.

Data extraction

The analysis data were extracted from included studies that
met the inclusion criteria. The data items included the name of the
first author, year of publication, study type, number of participants,
participants’ age and gender, interventions, fractures classification,
Disabilities of the Arm, Shoulder and Hand (DASH) score, Patient
Rated Wrist Evaluation score (PRWE) score, grip strength and
complications, functional assessment by ranges of wrist extension,
flexion, pronation, and supination, and radial and ulnar deviation,
and radiological assessments by radial height, radial inclination,
ulnar variance and volar tilt.

Quality assessment

Quality assessment was performed for prospective studies by
two independent co-authors using the Cochrane Risk of Bias Tool
provided by the online software Cochrane Review Manager 5.4.

Data analysis
The primary outcomes included DASH score, PRWE score,

grip strength and complications, while functional and radiological
assessments were considered as secondary outcomes. Data were
synthesized and analyzed using the software program RevMan 5.4.
Heterogeneity among the studies was assessed by the Cochran Q
and the I? statistics. If the values of I> were <30% which indicates low
heterogeneity, we used the fixed effects model to pool data, otherwise
the random effects model was used. Pooled standard differences
in means of the outcomes with 95% Confidence Intervals (CIs)
were calculated, and a two-sided value of P<0.05 was considered
statistically significant.

Results

Study characteristics and quality assessments

A flow diagram of study selection is shown in Figure 1. Finally,
9 articles [3,4,10-12,15,18-20] were eventually included in the meta-
analysis, and the characteristics of included studies are summarized
in Table 1.

Quality assessments were performed for studies included in the
meta-analysis (Table S1). All the studies have reported the expected
the outcomes with complete follow-ups.

Primary endpoints

Seven studies reported DASH scores and were included in the
analysis. Significant heterogeneity was detected when the data from
these studies were pooled (I*=53%), therefore, a random-effects
model of analysis was used (Figure 2A). No significant difference in
DASH scores between the ORIF and EF groups was noted (pooled
standard difference in means = —0.20, 95% CI [-1.40, 1.00], P=0.74).

Three studies reported PRWE scores and were included in the
analysis. Significant heterogeneity was detected when the data from
these studies were pooled (I’=70%), therefore, a random-effects
model of analysis was used (Figure 2B). There was no significant
difference in PRWE scores between the ORIF and EF groups (pooled
standard difference in means = —2.95, 95% CI [-8.40, 2.50], P=0.29).

Six studies reported Grip strength and were included in the
analysis. Significant heterogeneity was detected when the data from
these studies were pooled (I’=88%), therefore, a random-effects
model of analysis was used (Figure 2C). Similarly, no significant
difference in PRWE scores between the ORIF and EF groups was
observed (pooled standard difference in means = 6.13, 95% CI [-2.88,

Figure 1: Flow diagram of study selection.
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Table 1: Characteristics of the included studies.

First author, Study design Age (years) Male (%) OTA classification Treatment Outcome measures Follow-up
year (months)
. Range of motion, grip strength,
Retrospective ; i
Arora, 2009 (n=114) 78.6 £5.8 36 (31.6) A2, A3, C1,C2,C3 ORIF and EF DASH score, radiographic 57 (12-81)
assessment, complications
RCT Range of motion, grip strength,
Arora, 2011 (n=73) 74.7 (65-89) | 18 (24.7) A2, A3, C1,C2,C3 ORIF and EF DASH score, radiographic 12
assessment, complications
Range of motion, quality of life
RCT assessment (SF-36, EQ-5D),
Bartl, 2014 (n=185) 748 6.9 21 (12.1) C1,C2,C3 ORIF and EF DASH score, radiographic 12
assessment, complications
Retrospective Range of motion, grip strength,
Chan, 2014 (n=75) 73577 11 (14.7) A C ORIF and EF | DASH score, radiographic 12
assessment
Retrospective Range of motion, grip strength,
Egol, 2010 (n=90) 745+ 6.8 14 (15.6) A B, C ORIF and EF | DASH score, radiographic 12
assessment, complications
Huang, 2020 Retrospective 84 (80-97)  10(145) & A2, A3,CLC2,C3 ORIFand gF  Range of motion, radiographic | ¢ 1 15 55 g)
(n=69) a ment, complications
Lutz, 2014 Prospective 74+5 20 (7.8) A B, C ORIFand gFl " RWE score, radiographic 13.149.3
(n=258) assessment, complications
PRWE score, DASH score,
RCT quality of life assessment (EQ-
Saving, 2019 (n=122) 79 (70-98) 11 (9.0) A2, A3, C1,C2,C3 ORIF and EF | 5D), grip strength, range of 12
motion, radiographic assessment,
complications
PRWE score, quality of life
assessment (SF-12), DASH
Tahir, 2020 RCT 81+2.6 | 126(79.2) A2, A3, CL,C2,C3 ORIFand gF  SCOr® Mayo wrist score, grip 12
(n=159) strength, range of motion,
radiographic assessment,
complications

Abbreviations: DASH: Disabilities of the Arm, Shoulder and Hand; EF: External Fixation; ORIF: Open Reduction and Internal Fixation; PRWE: Patient-Rated Wrist

Evaluation; RCTs: Randomized Controlled Trials

15.14], P=0.18). These findings indicate that there were no significant
differences in primary endpoints between ORIF and EF groups in the
elderly, including DASH score, PRWE score and Grip strength.

Complications

All 9 studies reported incidence of complications and were
included in the analysis. Significant heterogeneity was detected
when the data from these studies were pooled (1>=88%), therefore, a
random-effects model of analysis was used (Figure 3). Consistently,
no significant difference in the incidence of complications between
the ORIF and EF groups was noted (P=0.59).

Secondary endpoints

Functional assessment: Data of functional assessment was
pooled across the studies, including extension, flexion, pronation,
supination, radial deviation, and ulnar deviation (Figure 4). As shown
in Figure 4A, 7 studies reported the range of wrist extension and
were included in the analysis. There was no significant heterogeneity
(I’=0%), therefore, a fixed-effects model of analysis was used and
no significant difference was noted between the two groups (pooled
standard difference in means = -1.29, 95% CI [-2.64, 0.07], P=0.06).
As to range of wrist flexion, significant heterogeneity was detected
(I’=85%), and no significant difference was noted using a random-
effects model of analysis (pooled standard difference in means =
0.23, 95% CI [-3.42, 3.88], P=0.90) (Figure 4B). Further, 7 studies
reported pronation, and there was no significant heterogeneity
(I’=19%). Hence, a fixed-effects model of analysis was used and no
significant difference was noted between the two groups (pooled
standard difference in means = 0.05, 95% CI [-0.50, 0.61], P=0.86)
(Figure 4C). With regard to supination, significant heterogeneity was
detected (I°=86%), and no significant difference was noted using a
random-effects model of analysis (pooled standard difference in

Table S1: Quality assessment of the included studies.

First author, year Total score

RCTs (Cochrane risk of bias tool)

Arora, 2011

Bartl, 2014

Saving, 2019

[S2 BN G) BN, BN

Tahir, 2020

Retrospective and prospective studies (NOS)

Arora, 2009

Chan, 2014

Egol, 2010

6
6
7
6

Huang, 2020

Lutz, 2014 4

Abbreviations: NOS: Newcastle-Ottawa Scale; RCTs: Randomized Controlled
Trials

means = 1.56, 95% CI [-0.90, 4.01], P=0.21) (Figure 4D). Besides,
5 studies reported radial deviation and no significant heterogeneity
was detected (I’=19%). Therefore, a fixed-effects model of analysis
was used and no significant difference was noted between the two
groups (pooled standard difference in means = -0.50, 95% CI
[-1.64, 0.64], P=0.39) (Figure 4E). As to ulnar deviation, significant
heterogeneity was detected (I>=43%), and no significant difference
was noted using a random-effects model of analysis (pooled standard
difference in means = 0.56, 95% CI [-1.36, 2.49], P=0.56) (Figure 4F).
Taken together, these findings indicate that there were no significant
differences in functional assessment between ORIF and EF groups in
elderly.

Radiological assessment: Data of radiological assessment was
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Test for overall effect: £ = 133 (P = 0U18)

Fixation; PRWE: Patient Rated Wrist Evaluation score.

A DASH score
ORIF EF Meam Difference Mean Difference
Stsdy or Subsgroup  Mean S0 Todal Mean S0 Total Welght IV, Random, 95% C1 1%, Random, 95% C1
Arora 2005 111 4.3% 51 116 4525 61 226K -0.50 [-2.13, 1.13] e
Arora 2011 7 111 38 8 " W 57X 200 [-6.94, 2.04] ——
Bartl 2014 14 16.1 68 1% Z1.3 Bl LK 500 (-11.00, L00] =
Chan 2014 &7 19 40 62 1.9 ¥ Rk 050 [-0.36, 1.36] -
Egal 2010 10 5 44 1.1 M6 46 LIX  -210]-12.55, 8.35)] I
Saving 2019 156 17 56 131 198 63 30K -7.50(-14.01, -0.8%9] I e—
Tahir 2020 "0 3 W 9 i 72 3L4x 1,00 [0.05, 1.94] -l
Tiotal (95% C1} 184 3155 100U -0.20 [- 140, L.0O] ?
Heterogensiny: Tau' = 0.96; Chi' = 12.90, df = 6 (P = QU04); I* = 53% :-]‘l.'l = b t 2':‘:
Test for overall effect: I = 033 (P = 0.74) Favours [ORIF] Favours [EF]
B PRWE score
ORIF EF Mean Difference Mican Difference
Study or Subgroup  Mean SO Total Mean S0 Totsl ‘Weight 1V, Random, 95% C1 IV, Randam, 95% CI
Lutz X014 7 23 4% 16 18 aF  24.4% L.00 |-6.75, B.75) ——
Saing 2019 12.7 15 56 223 214 63 284X -9.60[-16.18 -3.02) — !
Tahir 2020 10 4 BF 11 & 72 472N =1.00 [-2.25, 0.25] '.i
Total (5% CIy 1&6 232 1000 -2.95 -840, 2.50] -q—
Heterogeneity: Tau® = 15.96; Chi" = 6,65, df = 2 (P = 0L04); ¥ = 70% e o = 7 T ETd
Test for overall effect: I = 106 (P = 0.29) Pavoush |ORIF] Favowrs [EF]
Cc Grip strength
ORIF EF Mean Difference Mean Difference
Study or Subgroup  Mean %0 Total Mean %0 Total Weight IV, Rangdom, 95% 1 v, Ramdom, 95% C1
Agera, BOOG 753 213 51 518 345 L} 16.4% -16.50 |-26.40, -5.60] —
Arora 2011 1024 29 3 926 288 37 142K S0 [-1.44, 20.04] e —
Chan 314 B2 1% 46 FF OIF M 1T .00 1-1.15. 1%1%) ———
Egal 2010 100 41.2 44 TLE 0.6 46 Qa0 ZA.I0 [14.65. 40.75] —
Saving 2019 96 237 56 809 216 63 InIx 15.10 [6.5%. 23.61] pr. o
Tahir 7020 EE 5 &7 Er H T2  IAx 0.0 [-1.56, L.56] T
Total (95% Ol 316 314 100U 6.3 [-2.88, 15.14]
Heterogeneiny: Tau® = 102.99; Chi' = 42,07, df = 5 {F < 0.00001); I = BEW rTy . 5 2-:5 0

Figure 2: The forest map of statistical analysis of DASH score, PRWE score and Grip strength in ORIF and EF groups. (A) Forest map of statistical analysis of
DASH score. (B) Forest map of statistical analysis of PRWE score. (C) Forest map of statistical analysis of Grip strength.
Abbreviations: Cl: Confidence Interval; DASH: Disability of the Arm, Shoulder and Hand; EF: EXTERNAL FIXATION; ORIF: Open Reduction and Internal

Farvours [ORIF] Favours [EF)

Test for overall effect: I = 0.54 (P = 0.55)

Fixation; ORIF: Open Reduction and Internal Fixation.

ORIF EF Oudds Ratio Oddds Ratie
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arora 2009 Fa 53 - 61  10.7% 170051, 5.73] -
Arora 2011 13 16 5 7 10.9% 362 [1.13, 11.57] S
Bartl 2014 F B4 48 o 117X 0.08 [0.03, 0.19] —
Chan 2014 & 40 3 as 9.5% 1.19[0.25, 5.70] e
Egod 2010 7 44 4 46  10.4% 1.99 [0.54, 7.33] L . —
Huang 2020 5 28 22 41  10.9% 0.19 [0.06, 0.59] ——
Lutz 2014 50 129 27 129 125% 239 [1.38, 4.16] ———
Saving 2019 -] 56 10 63  1L.3% 0.88 [0.32, 2.42] ——
Tahir 2020 15 B7 31 72 1x1% 0.28 [0.13, 0.57] P R—.
Total (95% CI} 357 374 100.0% 0.77 [0.31, L.96] —i——
Tatal evems 116 155
Heterogeneity: Tau”™ = 1.73; Chi¥ = 66.55, df = & (P < 0.00001) ¥ = 86X ooz {,1'1 t SIII:

Figure 3: The forest map of statistical analysis of incidence of total complications in ORIF and EF groups. Abbreviations: Cl: Confidence Interval; EF: External

10
Fawours [ORIF] Favouwrs [EF]

pooled across the studies, including radial height, inclination, ulnar
variances and volar tilt (Figure 5). As shown in Figure 5A, 3 studies
reported radial height and were included in the analysis. Significant
heterogeneity was noted (I’=44%), therefore, a random-effects model
of analysis was used and there was a significant difference favoring
ORIF over EF (pooled standard difference in means = 1.49, 95%
CI [0.72, 2.27], P<0.001). As to radial inclination, all 9 studies were
included and significant heterogeneity was detected (I’=85%). Hence,
a random-effects model of analysis was used, a significant difference
favoring ORIF over EF was noted (pooled standard difference in
means = 3.25, 95% CI [2.07, 4.43], P<0.001) (Figure 5B). Further, 8
studies reported pronation, and significant heterogeneity was noted
(I’=68%). Therefore, a random-effects model of analysis was used and

a significant difference was observed between the two groups (pooled
standard difference in means = -1.63, 95% CI [-2.07, -1.19], P<0.001)
(Figure 5C). With regard to volar tilt, significant heterogeneity was
detected (I>=97%), and there was a significant difference between
the two groups using a random-effects model of analysis (pooled
standard difference in means = 8.21, 95% CI [2.43, 13.99], P<0.001)
(Figure 5D). Taken together, these findings indicate that ORIF
yielded significant better radial height, radial inclination and volar
tilt, and less radial variance than patients in the EF group in elderly.

Discussion

This meta-analysis compared outcomes of surgical and
nonsurgical management of DRFs in persons 65 years of age or older
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A

Extention
CHIF EF Mean Difference Mean Difference
Study or Subgroup  Mean 3D Tofal Mean 50 Total Weight IV, Fixed, 95% €1 IV, Fixed, 95% €1
Argra 2009 57 116 53 598 T 61 14.3% -2.80[-6.38, 0.78] —
Arora 2011 59 10 i6 6l 7 37 LLE% -2.00 [-5.97, 1.97] —
Bart] 2014 7% 1Ly 68 TS 10 81 147 0.00 [-1.53, 1.53] e
Egal 2010 548 187 44 546 149 4G 1.7/ 0.20[-6.81, 7.21]
Huang 2020 611 116 28 586 T.7 41 T.6W 250 [-2.40, 7.40] e
Saving 2019 55 11 56 56 12 63  10.7% -1.00[-5.13, 3.13] e
Tahir 2020 62 9 &7 L] H T OATIK -2.00[-4.22, 0.22] —
Total (95% C1) a7z 401 100.0% -1.29 [-2.64, 0.07] -
Heterageneity: Chi' = 4,20, df = & (P = 0651 I = 0% =T 4 5 ' T
Test for overall effect: £ = 1.86 (P = 0L06) = Fl-hhlfl- [ORIF] Favours [EF]
B Flexion
ORIF EF Mean Difference Mean Difference
54 or Sul Mean 5D Total Mean S0 Total Weight IV, Random, 95% C1 I, Random, 95% C1
Arora 2009 446 10.4 531 496 9.8 &1 14.8% =500 (-8.73, =1.27]
Arera 2011 55 11 36 571D 37 13.4x -2.00]-6.83, 2.83] e —
Barel 2014 B2 119 68 105 128 Bl 1458 -330(-7.27 0.67) ——
Egal 2010 4F.8 131 44 518 11.1 46 13.1% -4.00[-9.03, 1.0%] —
Huang 2020 65.2 76 28 619 10 41 14.2%  3.30[-0.56, 7.46) 4
Saving 2019 63 13 56 51 14 63 13.3% 12.00[7.15, 16.85] —
Tahir 2020 53 6 &7 52 & ¥ 16X LOO-0.87 2.7 r—
Total (95% CIy a2 401 100.0% 0.2 [-142, 1.88]
Heterogenaity: Tau' = 19,85 Chi’ = 30,48, df = 6 0P < 0L00O0LY I = B5X b 'iﬂ ) m 0
Test for overall effect: I = 0.2 (P = 0,900 Favours [ORIF] Favours [EF)
Cc Pronation
ORIF EF Mean Difference Mean Difference
Study or Subgrodp  Mean 5D Total Meam 5D Total Weight IV, Fixed, 95% C1 IV, Fized, 95% CI
Arora 2009 B2} 89 53 Bl4 A6 61 Lox 080 [-2.42, 4.02] r—
Arora $011 84 7 EL BS B iz ZEX -1.00 [-4.45, X.45] —
Baml 2014 2.8 56 68 2.6 9.4 81 .28 0.20[-2.24, 2.64] ——
Egol 2000 82.9 6.8 44 B4.4 3.8 46 5.9% -1.50[-3.79. 0.79] e T
Huamg 2020 825 B 28 TAS A6 41 2.0% 400 [0.04, T.546]
Savimg 2019 as 9 L1 83 10 B3 rEW  2.00[=1.41, 5.41] =T
Tahis 2020 e 2 BT BB 2 72 TREN 0,00 [-0.62. 0L67]
Tatal (95% CI} LEF 401 1000%  0.03% [-0.50, 0.61]
Heterogeneity: Chi’ = 7,43, df = & (P = 0.28); I’ = 19% - T _:; i IlflE
Test Tor overall effect: I = 0,18 (P = 0.86) Favouwrs [ORIF] Favouwrs [EF]
D Supination
ORIF EF Mean Difference Mean Difference
Sgudy or Subgroup  Mean 50 Total Meam S0 Total ghit IV, Rand 95% CI v, dom, 95% Cl
Arcra 2009 B3 29 53 B25 68 61 140 050 [-2.66, 3.66] —
Arora 2011 5 B I BS B8 17 129 0,00 [-3.67, 3.67] —
Bartl ZO14 2.5 59 (1. 3.2 8.3 a1 15.7% -0.70[-2.99, 1.59] -
Egol 2010 B0LE B 44 B39 3 46 15.2% -3.30(-5.85 -0.75] ——
Huang 2020 &0 F.2 28 4.7 66 41 13.6% 5.30 [1.95, 8.65] ——
Saving 2019 96 16 6 B3} 10 63  10.6% 1300 (8514, 17.56] ———
Tahir 2020 88 2 -1 Bg 2z 72  1B.0W 0.00 [<0.62, 0.62] T
Tatal (95% CI) n 401 V000N LS6 [-0.00, 4.01)
Heterogeneity: Tau' = B60; Chi* = 43.77, df = & (P « 0.000010; IF = BE% :-21]' -iﬂ b 1:I:I ZU"
Test for overall effect: 7 = 1.24 (P = 0.21) F. ¢4 [ORIF] Favours [EF]
E Radial deviation
OHRIF EF Mean Difference Mean Difference
Study or Subsg Mean S0 Total Mean 30 Total Weight IV, Fixed, 95% C1 v, Fi 95% C1
Arpry 2009 206 86 53 1L &4 61 13.2% -0u60[-3.73, 2.53] =
Arora 2011 F-L 36 25 7 37 1458 -1.00 [-3.99, 1.949) —
Bartl 2014 19 6.3 E8 3 57 Bl 342% 090 [-1.04, 2.84] -1
Egal 2010 1.7 79 44 729 134 46 6.3% =4.20[-8.72, 0.37] I
Saving 2019 2 4 56 23 7 63 3LTE -LOO[-3.02, 102 —
Total (95% € 257 2R 100.0% -0.50 [- 164, 0uB4]
Heteregeneity: Chi' = 4,91, df = 4 (P = 0,300 I = 19% T % A '] T
Test for overall effect: T = 0U86 (F = 0.39) Favours [ORIF] Favours [EF]
F Ulnar deviation
ORIF IF Blean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean S0 Total Welght IV, Random, 95% C1 ¥, Random, 95% C1
Arora 2009 38 9.4 53 364 9.2 61 18.8% 1.60[-1.83, 5.03] —
Arora 2011 35 & k1] 35 B 3T 1ME% 000 [-3.67, 367
Bartl 2014 44 75 68 59 B 81 MUK -1.50[=-1.99 099 —_—1
Egod 2000 299 B8 44 303 T 46 19.5% -0.40[-3.71, 2.91] E————i—
Saving 2010 EL b 56 % B B 183N 4.00 [0.50, 7.49 S —
Total (95% CI) 257 288 10000%  0.56 [-1.36, 2.49)
Heterogenaiy. Taw” = 2,07 Chi® = 7.05. 0 = 4 (P= 0,131 F = 43% T % 3 i Ty

Test for overall effect: Z = 0.58 (P = 0U56)

Favours [ORIF] Favours [EF]

Figure 4: The forest map of statistical analysis of functional assessment in ORIF and EF groups. (A) Forest map of statistical analysis of range of wrist extension.
(B) Forest map of statistical analysis of range of wrist flexion. (C) Forest map of statistical analysis of pronation. (D) Forest map of statistical analysis of supination.
(E) Forest map of statistical analysis of radial deviation. (F) Forest map of statistical analysis of ulnar deviation. Abbreviations: Cl: Confidence Interval; EF:
External Fixation; ORIF: Open Reduction and Internal Fixation.
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Figure 5: The forest map of statistical analysis of radiological assessment in ORIF and EF groups. (A) Forest map of statistical analysis of radial height. (B) Forest
map of statistical analysis of radial inclination. (C) Forest map of statistical analysis of ulnar variance. (D) Forest map of statistical analysis of supination. (E) Forest
map of statistical analysis of radial deviation. (F) Forest map of statistical analysis of volar tilt.
Abbreviations: Cl: Confidence Interval; EF: External Fixation; ORIF: Open Reduction and Internal Fixation.

and assessed the clinical benefits and complications on ORIF and EF
for DRFs. And the results indicated that both types of management
lead to similar results with respect to DASH, PRWE scores, grip
strength, complications and functional assessments, although ORIF
yielded significant better radial height, radial inclination and volar
tilt, and less radial variance. Of note, these results of radiological
assessment should not be interpreted that surgery for DRFs in the
elderly is necessary, considering the increasing life expectancy and
low functional demands in the elderly. Therefore, EF treatment might
be more suitable for the treatment of DRFs in the elderly with respect
to reducing postoperative complications and economic burden into
medical cost.

Over the past decades, locking plate system was one of technical
advances which has been made in the treatment of unstable DRFs
in osteoporotic patients. Since the fixed angle construction does not

affect blood supply to the bones and does not require good bone
quality to provide stability, ORIF produces good clinical results in
elderly patients with an unstable distal radial fracture and has been
increasingly utilized. Although the enthusiasm for anatomical
reduction has driven the push for ORIF, there is no clear evidence that
this is necessary for satisfactory outcomes [21,22]. The uncertainty
about the long-term relevance of different degrees of extra-articular
malunion is unlikely to be resolved in the near future [23].

Despite the popularity of ORIF, most displaced DRFs are initially
managed with closed reduction and subsequent orthosis [24].
EF is a clinically used method for the treatment of DRFs, with the
advantages of convenient operation, low cost, minimal trauma, and
greatly reducing the pain of the elderly patients. Because of the low
functional requirements of elderly patients, there is little difference
in the efficacy satisfaction between ORIF and EF treatment of DRFs.
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Therefore, EF remains a preferred treatment option in most cases.
However, the optimal method for DRFs remains to be determined.

Clinical practice guidelines for the treatment of DRFs provide
little guidance on ORIF wvs. EF [25-27]. Subsequent guidelines
made recommendations based primarily on evidence from several
RCTs [3,4,11,18]. Some guidelines made a strong recommendation
for operative treatment in adults and a weak recommendation
for operative treatment in patients aged 65 years [26]. In contrast,
British guidelines made no recommendation for patients aged 65
years and recommended closed reduction and cast immobilization
as the primary treatment option after careful consideration of patient
characteristics [27]. In our meta-analysis, the primary outcomes,
including DASH score, PRWE score and grip strength, showed no
significant differences in patients treated with ORIF compared with
those treated with EF. Similar results were also found in the secondary
outcomes such as extension, flexion, pronation, supination, radial
deviation, and ulnar deviation. Moreover, ORIF treatment yielded
significantly better radial height, radial inclination and volar tilt.

As various approaches appear to be equally effective, there is no
general consensus on the optimal technique for closure to reduce
DRFs. In addition, the reduction technique does not appear to
affect the outcomes. Patient characteristics and preferences, fracture
type, local expertise, and resources can influence treatment choices.
Therefore, there are sufficient arguments to support that surgeons
should continue to use the techniques for which they have been
trained and perform best at institutions in local facilities. There is
insufficient evidence on the benefit of routine repeat or preoperative
reduction in DRF patients. Future prospective randomized studies
are warranted to investigate the need for repeat or preoperative
reductions in radiological or surgical outcomes and patient comfort.

The question about whether ORIF or EF treatment more beneficial
is of current clinical interest and importance; of the 9 studies included
in our review, 3 were published in 2019 or 2020. Given this emerging
evidence, an up-to-date synthesis of evidence can provide evidence
as a basis for shared decision-making and clinical practice guidelines.
However, limitations of the present study should be noted: (1) the
sample size of the included studies is relatively small, and our study
was limited by the number of RCTs available in the literature. Since
we were unable to include data from ongoing, unpublished RCTs
[28,29], a large-scale randomized controlled trial is still needed
for verification; (2) due to the limited number of relevant studies,
the observation index data of the included literature are not fully
reported; (3) some of the included literatures did not use blinding
and allocation concealment, so there are methodological deficiencies.

To sum up, ORIF and EF have similar results in the treatment of
DRFs in the elderly, and minor objective radiological assessment did
not result an impact on subjective function outcomes. These findings
suggest that EF management can be a valid treatment option for
DRFs in elderly patients. However, they should not be interpreted
as a replacement for ORIF, as operations should still be performed
where there are surgical indications. But when there are no definitive
surgical indications, EF management can avoid postoperative
complications and reduces medical costs.
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