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ABSTRACT

Managing scaphoid fractures varies among hospitals and depends upon local preferences
and protocols. This study aimed to perform a meta-analysis to compare the results of
conservative management of acute scaphoid fracture versus the surgical management.
Patients and methods: This meta-analysis study restricted to RCT, and comparative studies,
either prospective or retrospective, which studied the outcome of percutaneous fixation by
cannulated screw versus conservative treatment with casting in patients with acute
undisplaced scaphoid fractures.Results: We filtered 250 record; leaving 9 studies that met all
inclusion criteria. The total number of patients in all the included studies was 589 patients;
308 of them had conservative cast management (conservative group), and 281 patients had
percutaneous fixation by cannulated screw (surgical group).We found all 9 studies reported
successful union rate, with total number of patients (N=589). Our meta-analysis study
showed that; overall (successful union rate) in surgical group was 98.4%, while in
conservative group was 92.8%. Meta-analysis of (non-union “failure”), fixed and random-
effects models showed highly significant decrease in non-union “failure” rate in the
experimental group compared to conservative group (p=0.002, p= 0.019
respectively).Conclusion: Surgical management of non-displaced scaphoid fractures, was
considered superior to conservative cast management, in union rate, early time of union, but
the 2 approaches were comparable regarding the rate of complications.
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INTRODUCTION

The scaphoid is the most commonly fractured carpal bone, accounting for over 60% of
carpal fractures and 11% of all hand fractures in young and active individuals (1). Traditionally,
nondisplaced or minimally displaced fractures involving the waist of the scaphoid have been
treated by casting with thumb immobilization, but these methods require prolonged
immobilization for at least 12 weeks, which may delay rehabilitation and lead to joint stiffness
and poor clinical outcomes (2).

Conservative treatment carries risks of non-union of scaphoid fractures (3).
Percutaneous screw fixation has increased in popularity with the use of new headless
compression screws and better surgical techniques, for which the benefits outweigh the risks
(4).

Managing scaphoid fractures varies among hospitals and depends upon local preferences
and protocols. However, as a general principle, management involves balancing risk level based
on available evidence (5).

How to best manage minimally displaced scaphoid waist fractures remains unclear.
Displaced fractures have been described in the literature with fracture gap > 1 mm, but the exact
description of minimally displaced fracture is not available in the literature. Therefore, we
consider a minimally displaced fracture as one with < 1 mm gap (6).

This study aimed to perform a meta-analysis to compare the results of conservative
management of acute scaphoid fracture versus the surgical management.

PATIENTS AND METHODS
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An initial search was be carried out using the PubMed, Cochrane library and JBJS
(Journal of Bone & Joint Surgery) & Google scholar using the following keywords: acute
undisplaced scaphoid fractures, percutaneous fixation by cannulated screw, conservative
treatment with casting. Review articles and bibliographies of each study identified were
searched for additional references that may contain further related studies. When two or more
papers were based on an identical study, the paper was used that principally investigated the
outcome of percutaneous fixation by cannulated screw versus conservative treatment with
casting in patients with acute undisplaced scaphoid fractures.

The study was restricted to RCTs and comparative studies, either prospective or
retrospective, which studied the outcome of percutaneous fixation by cannulated screw versus
conservative treatment with casting in patients with acute undisplaced scaphoid fractures.
Inclusion criteria:

Articles discussing scaphoid fractures which are: acute scaphoid fractures, non displaced
or minimally displaced (<1 mm) and Scaphoid waist fractures. Articles discussing comparison
both conservative management, operative management

Exclusion criteria:

Avrticles describing other types of management of acute scaphoid fractures. Articles in
other languages than english. Articles discussing: irreducible fractures, displaced (>1mm) and
oblique waist fractures even if undisplaced.

Method:

Locating and selecting studies: Abstracts of articles identified using the above search
strategy was viewed, and articles that appear of fulfill the inclusion criteria was retrieved in
full.

Data extraction: Using the following keywords: acute undisplaced scaphoid fractures,
percutaneous fixation by cannulated screw, conservative treatment with casting, data will be
independently extracted by two reviewers and cross-checked.

Evidence of publication bias: Using the funnel plot method. A funnel plot is a simple
scatter plot of the intervention effect estimates from individual studies against some measure
of each study’s size or precision.

Statistical analysis:

Data entry, processing and statistical analysis was carried out using MedCalc ver. 18.2
(MedCalc, Ostend, Belgium). A meta-analysis was performed to calculate direct estimates of
treatment effect for each technique. According to heterogeneity of treatment effect across trials
using the 12-statistics; a fixed-effect model (P > 0.1) or random-effects model (P < 0.1) was
used. Generally, P-values less than 0.05 (5%) was considered to be statistically significant. Chi-
Square test was used to examine the relationship between two qualitative variables. Mann-
Whitney's Test (U test) was used to assess the statistical significance of the difference of a non-
parametric variable between two study groups.

RESULTS

The demographic characteristics and clinical data in all 9 studies showed the included
studies published between 2001 and 2015. Regarding the type of surgical procedure; all studies
used conservative treatment with casting versus percutaneous fixation by cannulated screw.
The total number of patients in all the included studies was 589 patients; 308 of them had
conservative cast management (conservative group), and 281 patients had percutaneous
fixation by headless screw (experimental group). The average age of all patients was (29.8 +
2.6 years); with youngest mean age of 24 years in Bond et al. 2001 study; and oldest mean age
of 33 years in Saedén et al, 2001 study. Regarding gender, 482 patients were males representing
(81.8%) of total patients, while (18.2%) 107 patients were females (Table 1). Comparing the 2
groups according to basic clinical, and post-operative outcome variables revealed non-
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significant difference as regards number of patients, age and sex of patients (p > 0.05) (Table
2).We found all 9 studies reported successful union rate in experimental group in fixed and
random-effects models were (98.4% and 98.3% respectively) (Table 3). Successful union rate
in conservative group in fixed and random-effects models were (92.4% and 92.8%
respectively). 12 (inconsistency) was 59%; with significant Q test for heterogeneity (p < 0.05);
so random-effects model was chosen to assess prevalence; with overall (successful union rate)
in conservative group = 92.8% (Table 4). Fixed and random-effects models showed highly
significant decrease in average time of union in experimental group compared to conservative
group (p < 0.001 respectively) (Figure 1). Fixed-effects model was chosen to assess
prevalence; with overall (non-union “failure” rate) in experimental group = 1.2% (Figure 2),
While, fixed-effects model was chosen to assess prevalence; with overall (non-union “failure”
rate) in conservative group = 7.4% (Figure 3).

Regarding meta-analysis of (non-union “failure”), fixed and random-effects models
showed highly significant decrease in non-union “failure” rate in the experimental group
compared to conservative group (p=0.002, p= 0.019 respectively). 12 (inconsistency) was 0%;
with non-significant Q test for heterogeneity (p > 0.05); so fixed-effects model was chosen to
assess safety; with overall RR= 0.209, with highly significant increase in safety in the
experimental group compared to conservative group (p = 0.002) (Table 5).

Table (1): Summary of patients and study characteristics:

N Author Num.ber of Mean age Sex
patients (vears) Male Female

1 | Bond et al. 2001 25 24 22 3
2 | Adolfsson et al, 2001 53 315 39 14
3 | Saedén et al, 2001 62 33 49 13
4 | Papaloizos et al, 2004 94 29 77 17
5 | Dias et al, 2005 88 29.3 79 9
6 | McQueen et al, 2008 60 294 50 10
7 | Vinnars et al, 2008 75 30.5 58 17
8 | Schiidel-Hépfner et al, 2010 94 3225 77 17
9 | Clementson et al, 2015 38 295 31 7

#Studies were arranged according to publication year.

Table (2): Comparison between the 2 groups of studies as regards age and sex using
Mann-Whitney's U and Chi square tests:

Experimental group Conservative group Mann-Whitnev's
: : Utest
Variable (9 studies) (9 studies) es
Median (IQR) Median (IQR) P value
Number of patients 32(22-41) 30 (27-41) =0.8246
Mean age (years) 29 (28 -30) 30(29-33) =0.1819
Experimental group Conservative group P val
Variable (9 studies) (9 studies) a vaue
N=21 N=308 1 square
Female 50 (17.8%) 57 (18.5%)
Sex =0.8228
Male 231 (82.2%) 251 (81.5%)

IQR: inter-quartile range, N=number of patients underwent this procedure. % per
column total.

Table (3): Meta-analysis of successful union rate in experimental group - Proportion:
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N Studs Swple || Proporfon | g5 et [ixed | Random
1 Bond et al. 2001 11 100 71.509 to 100 4.14 4.65
2 Adolfsson et al, 2001 25 88 68.781 to 97.453 8.97 9.41
3 Saedén et al, 2001 32 100 89.112 to 100 11.38 11.57
4 Papaloizos et al, 2004 32 96.87 83.783 to 99.92 11.38 11.57
5 Dias et al, 2005 44 100 91.958 to 100 15.52 14.96
6 McQueen et al, 2008 30 100 88.430 to 100 10.69 10.97
7 Vinnars et al, 2008 40 100 91.190 to 100 14.14 13.87
8 Schiidel-Hépfner et al, 2010 53 100 93.277 to 100 18.62 17.28
9 Clementson et al, 2015 14 100 76.836 to 100 517 5.73
Total (fixed effects) 281 98.432 96.240 to 99.524 100 100
Total (random effects) 281 98.372 96.400 to 99.578 100 100

Q test for heterogeneity = 9.35, p = 0.3136, 12 (inconsistency) = 14.4%.

Table (4): Meta-analysis of successful union rate in conservative group - Proportion:

Proportion ‘Weight (%)
N Study Sample size 95% CI
B (%) Fixed Random
1 Bond et al. 2001 14 100 76.836 to 100 4.73 7.44
2 Adolfsson et al, 2001 28 89.286 71.774 to 97.733 9.15 10.56
3 Saedén et al, 2001 30 93.333 77.926 to 99.182 9.78 10.88
4 Papaloizos et al, 2004 62 95.161 86.504 to 98.991 19.87 13.95
5 Dias et al, 2005 44 75 59.662 to 86.807 14.20 12.58
6 McQueen et al, 2008 30 20 73.471 to 97.888 9.78 10.88
7 Vinnars et al, 2008 35 97.143 85.083 to 99.928 11.36 11.58
8 Schiidel-Hopfner et al, 2010 41 97.561 87.145 to 99.938 13.25 12.27
9 Clementson et al, 2015 24 100 85.753 to 100 7.89 9.85
Total (fixed effects) 308 92.458 §8.978 to 95.112 100 100
Total (random effects) 308 92.800 87.604 to 96.670 100 100

Q test for heterogeneity = 19.664, degree of freedom (DF) = 8, p = 0.0117*, 12
(inconsistency) = 59.32%.
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Figure (1): Forest plot of (average time of union) on experimental vs conservative
technique usage - Mean difference.

Meta-analysis
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Figure (2): Funnel plot of (non-union “failure” rate) in experimental group — Proportion
(publication bias was non-significant).
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Figure (3): Funnel plot of (non-union “failure” rate) in conservative group — Proportion
(publication bias was non-significant).

Table (5): Meta-analysis of (non-union “failure”) on experimental vs conservative
technique usage - Risk Ratio:
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- . Weight (%)
N Study Experim | Conserv | pp | 9sepc1 | z Y [ Rand
ental ative value
ed om
1| Bond etal 2001 0/11 0/14 N
Adolfsson et al 1.12 0.0739 to 15.
’ 1/25 1/28 1517
2 2001 8 0 16.983 17
] 0.18 | 0.00939 to 12.
3 | Saedén et al, 2001 0/32 2/30 3 3761 0 | 1249
Papaloizos et al, 0.64 0.0700 to 22.
4 2004 1/32 3/62 p 5.062 o | 2290
i . 0.04 | 0.00288 to 14.
5 Dias et al, 2005 0/44 10/44 26 0.788 5y | 1423
McQueen et al, 0.14 | 0.00770 to 13.
6 2008 0/30 3/30 3 > 652 14 | 1314
= _ 029 | 0.0123 to 11.
7 | Vinnars et al, 2008 0/40 1/35 3 6.963 16 | 1116
Schiidel-Hipfner et _ 0.25 0.0108 to 11.
8 al, 2010 /53 141 9 6.204 12 | 1112
0.20 | 0.0788 t “ | 0.002
Total (fixed effects) 2/267 21/284 ® | a1 . | 100 | 100
9 0.552 e
57
Total (rand 028 | 0.0977t " | 0.019
ofal (random 2/267 21/284 ® 123|777 | 100 100
effects) 2 0.812 ==
45
Q test for heterogeneity = 3.656, p = 0.723, 12 (inconsistency) = 0% and risk ratio
(RR) = 0.209.
DISCUSSION:

This meta-analysis study restricted to RCTSs, clinical trials, and comparative studies,
either prospective or retrospective, which studied the outcome of percutaneous fixation by
cannulated screw versus conservative treatment with casting in patients with acute undisplaced
scaphoid fractures. The aim of this systematic review & meta-analysis was to provide
cumulative data about the efficacy and safety of percutaneous fixation by cannulated screw
versus conservative treatment with casting in patients with acute undisplaced scaphoid waist
fractures.

The total number of patients in all the included studies was 589 patients; 308 of them had
conservative cast management (conservative group), and 281 patients had percutaneous
fixation by cannulated screw (surgical group). The average age of all patients was (29.8 £ 2.6
years); with youngest mean age of 24 years; and oldest mean age of 33 years in Saedén et al.
(7) study.

Regarding gender, 482 patients were males representing (81.8%) of total patients, while
(18.2%) 107 patients were females.

Our meta-analysis results came in agreement with Alnaeem et al. (8) studied a systematic
review and meta-analysis examining the differences between nonsurgical management and
percutaneous fixation of minimally and nondisplaced scaphoid fractures, and reported that, the
average ages of different studies ranged between 24 to 34 years with sex-matched participants
in different studies.

Regarding comparative analysis of studies included, data were divided into two groups:
Surgical group (percutaneous fixation by herbert screw), Conservative group (cast treatment).
Then, we started to compare the 2 groups according to basic clinical, and post-operative
outcome variables.

Comparative study between the 2 groups revealed non-significant difference as regards
number of patients, age and sex of patients (p > 0.05). Our results came in agreement with
Clementson et al. (9) studied conservative treatment versus arthroscopic-assisted screw
fixation of scaphoid waist fractures, and reported that, the 2 patient groups were comparable
with regard to age, sex, and fracture classification .
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We found all 9 studies reported successful union rate, with total number of patients
(N=589). Our meta-analysis study showed that; overall (successful union rate) in surgical group
was 98.4%, while in conservative group was 92.8%. Our results came in agreement with
Marzouki et al. (10) studied surgical treatment by percutaneous anterior screw fixation of
scaphoid fractures, and reported that, the union rate in surgical group was 95% (20 out of 21
patients).

In agreement with our study, Shaterian et al. (11) reported that, scaphoid fractures
obtained excellent rates of union at 96.2% across all fractures types and treatment modalities.
Patients treated with cast immobilization vs surgery showed no difference in rates of union
(96.0% union in cast immobilization group vs 98.1% in surgery group.

Yassin et al. (12) presented a retrospective study of percutaneous fixation of acute
scaphoid fractures, came worse than our results, and reported that, fracture union was achieved
in only 11 (91.6%) cases.

We found 7 studies reported average time of union, with total number of patients
(N=420). Our meta-analysis study showed that; fixed and random-effects models showed
highly significant decrease in average time of union in surgical group compared to conservative
group (p < 0.001 respectively). I? (inconsistency) was 90% with highly significant Q test for
heterogeneity (p < 0.01), so random-effects model was chosen to assess efficacy; with overall
SMD-= -6.44, with highly significant increase in efficacy in the surgical group compared to
conservative group (p < 0.001).

Our meta-analysis results came in agreement with Yassin et al. (12) conducted a
retrospective study of percutaneous fixation of acute scaphoid fractures, and reported that,
fracture union in surgical group was achieved at a mean of 8.29 weeks (6-12 weeks).

Our meta-analysis results came in disagreement with Gurger et al. (13) studied volar
percutaneous screw fixation for scaphoid nonunion, and reported that, the mean time to union
was 15.5 weeks (range = 8-30).

Also, our meta-analysis results came lower than that of Marzouki et al. (10) who studied
surgical treatment by percutaneous anterior screw fixation of scaphoid fractures, and reported
that, the mean time to union in surgical group was approximately 13 weeks (12-14).

Li et al. (14) reported 10 RCTs and 4 cohort studies with 765 patients, also reported that,
surgical treatment shortened the time to union (SMD=-5.01, 95% CI: -7.47 to -2.58, P< 0.001),
compared with nonsurgical treatment. Also, subgroup analyses showed that, the percutaneous
fixation treatment can shorten the time to union [SMD= -1.82 ,95%CI (-2.22 to -1.42), P>
0.001].

de Boer et al. (15) revealed 10 studies with 452 patients, also reported that, time to union
was significantly in favor of surgical treatment (p< 0.001). The SMD was —4.80 (weeks) (range,
—5.15 to —4,44).

We found 8 studies reported non-union or failure rate, with total number of patients
(N=551). Our meta-analysis study showed that; overall (non-union “failure” rate) in surgical
group was 1.2%, while in conservative group was 7.4%. Our results came in agreement with
Goffin et al. (16) conducted a large meta-analysis of 11 studies, reported that, non-union rates
of conservative cohort ranged from 8% up to 21%, while in surgical cohort ranged from 2% to
4% only.

In disagreement with our results, Marzouki et al. (10) reported that, non-union rate in
surgical group was 5%, but complications are generally rare and should not be a
contraindication to the procedure.

CONCLUSION

Surgical management of non-displaced scaphoid fractures, was considered superior to
conservative cast management, in union rate, early time of union, but the 2 approaches were
comparable regarding the rate of complications.

No Conflict of interest.

REFERENCES:

2186



European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 08, Issue 04, 2021

1. Suh N, Benson EC, Faber KJ, MacDermidJ and Grewal R. (2010): Treatment of acute
scaphoid fractures: A systematic review and meta-analysis. Hand. 5(4):345-53.

2. Shen L, Tang J, Luo C, Xie X, An Z and Zhang C. (2015): Comparison of operative and
non-operative treatment of acute undisplaced or minimally-displaced scaphoid fractures: A
meta-analysis of randomized controlled trials. PloS one. 10(5):e0125247.

3. lbrahim T, Qureshi A, Sutton AJ and Dias JJ. (2011): Surgical versus nonsurgical
treatment of acute minimally displaced and undisplaced scaphoid waist fractures: Pairwise
and network meta-analyses of randomized controlled trials. J Hand surg Am. 36(11):1759—
68.el.

4. McQueen MM, Gelbke MK, Wakefield A, Will EM and Gaebler C. (2008):
Percutaneous screw fixation led to faster recovery and return to work than immaobilization
for fractures of the waist of the scaphoid. J Bone Joint Surg Br. 90:66—71.

5. Modi CS (2009): Operative versus nonoperative treatment of acute undisplaced and
minimally displaced scaphoid waist fractures a systematic review. Injury 40(3):268-273

6. Clay NR et al.,, (1991): Need the thumb be immobilised in scaphoid fractures? A
randomised prospective trial. J Bone Joint Surg Br 73(5):828-832.

7. Saedén, B., H. Tornkvist, S. Ponzer, and M. Héglund. (2001): “Fracture of the Carpal
Scaphoid: A PROSPECTIVE, RANDOMISED 12-YEAR FOLLOW-UP COMPARING
OPERATIVE AND CONSERVATIVE TREATMENT.” The Journal of Bone and Joint
Surgery.  British  Volume 83-B (2): 230-34. https://doi.org/10.1302/0301-
620X.83B2.0830230.

8. Alnaeem, Hassan, Salah Aldekhayel, Johnathan Kanevsky, and Omar Fouda Neel.
(2016): “A Systematic Review and Meta-Analysis Examining the Differences Between
Nonsurgical Management and Percutaneous Fixation of Minimally and Nondisplaced
Scaphoid Fractures.” The Journal of Hand Surgery 41 (12): 1135-1144.el.
https://doi.org/10. 1016/j.jhsa.2016.08.023.

9. Clementson, Martin, Peter Jgrgsholm, Jack Besjakov, Niels Thomsen, and Anders
Bjorkman. (2015): “Conservative Treatment Versus Arthroscopic-Assisted Screw Fixation
of Scaphoid Waist Fractures-A Randomized Trial With Minimum 4-Year Follow-Up.” The
Journal of Hand Surgery 40 (7): 1341-48. https://doi.org/10.1016/j.jhsa.2015.03.007.

10. Marzouki, A., Soumare, B., Diarra, A.S., Lahrach, K. and Boutayeb, F., (2018):
Surgical treatment by percutaneous anterior screw fixation of scaphoid fractures. Hand
surgery and rehabilitation, 37(2), pp.91-94.

11. Shaterian, A., Santos, P.J.F., Lee, C.J., Evans, G.R. and Leis, A., (2019): Management
Modalities and Outcomes Following Acute Scaphoid Fractures in Children: A Quantitative
Review and Meta-Analysis. Hand, 14(3), pp.305-310

12. Yassin, 1., EI-Nahas, M. and Awadallah, M., (2017): Percutaneous fixation of acute
scaphoid fractures: a retrospective study. The Scientific Journal of Al-Azhar Medical
Faculty, Girls, 1(1), p.26.

13.Gurger, M., Yilmaz, M., Yilmaz, E. and Altun, S., (2018): Volar percutaneous screw
fixation for scaphoid nonunion. Nigerian journal of clinical practice, 21(3), p.388.

14. Li, H., Guo, W., Guo, S., Zhao, S. and Li, R., (2018): Surgical versus nonsurgical
treatment for scaphoid waist fracture with slight or no displacement: A meta-analysis and
systematic review. Medicine, 97(48).

15. de Boer, B.N., Doornberg, J.N., Mallee, W.H. and Buijze, G.A., (2016): Surgical
treatment of non-and minimally displaced acute scaphoid fractures favours over-
conservative treatment but only in the short term: an updated meta-analysis. Journal of
ISAKOS: Joint Disorders & Orthopaedic Sports Medicine, 1 (6), pp.329-337.

16. Goffin, J.S., Liao, Q. and Robertson, G.A., (2019): Return to sport following scaphoid

fractures: A systematic review and meta-analysis. World journal of orthopedics, 10(2), p.101.

2187


https://doi.org/10.1302/0301-620X.83B2.0830230
https://doi.org/10.1302/0301-620X.83B2.0830230
https://doi.org/10

