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Surgical versus conservative treatment of undisplaced or minimally-displaced acute 1 

scaphoid waist fractures: a systematic review and meta-analysis 2 

 3 

ABSTRACT 4 

Purpose: The aim of this study was to evaluate the effectiveness of surgical compared with 5 

conservative treatments for undisplaced or minimally-displaced acute waist scaphoid fractures. 6 

Methods: Databases were searched for randomized controlled trials comparing surgical 7 

fixation with conservative treatment with or without possible early surgical fixation of fractures 8 

that fail to unite, in patients with acute undisplaced or minimally-displaced scaphoid waist 9 

fractures. Patient-reported functional outcome, wrist range of motion (ROM), grip strength, 10 

time to return to work, fracture union, and complications were assessed. The data of the studies 11 

included was pooled using a random-effects model. Weighted and standard mean differences 12 

or relative risk were calculated for continuous or dichotomous variables, respectively. PRISMA 13 

guidelines were followed.  14 

Results: Five studies were included, representing data from a total of 643 patients. Meta-15 

analysis showed that surgical treatment of nondisplaced or minimally-displaced scaphoid waist 16 

fractures results in significantly better patient-reported functional outcome, wrist ROM and grip 17 

strength at 12-weeks follow-up, but that there are no significant differences between the two 18 

groups regarding these outcomes at 52-weeks. No significant differences were found between 19 

the two treatment approaches on fracture union rate, but surgical fixation was associated with 20 

a significantly higher risk of complications. 21 

Conclusions:  On the management of undisplaced or minimally-displaced scaphoid waist 22 

fractures, although surgical treatment results in better functional outcomes on the short-term 23 

compared to conservative treatment, these differences decrease over recovery time with both 24 

groups showing good functional recovery. Additionally, when patients are initially treated with 25 
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cast immobilization and closely monitored targeting the early detection and fixation of fractures 26 

that fail to unite, they achieve a similar overall rate of fracture union avoiding surgical 27 

overtreatment and the related complications.  28 

Level of Evidence: Therapeutic II  29 

Keywords: Scaphoid fracture, surgical treatment, conservative treatment, systematic review, 30 

meta-analysis, randomized controlled trial. 31 

 32 
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INTRODUCTION 51 

The scaphoid is the most commonly fractured carpal bone. Scaphoid fractures account 52 

for about 60-90% of carpal fractures,1,2 and usually occur in young male patients in their most 53 

productive working years.3-5 The typical mechanism of injury is a fall onto an outstretched hand 54 

with the wrist in extension and radial deviation.2,6 Most fractures (64%) affect the waist of the 55 

scaphoid, with 31% occurring at the distal pole, and 5% at the proximal pole.4  56 

Given the precarious vascular supply and the complex anatomy, the scaphoid bone is 57 

especially vulnerable to fracture-related complications.7 Delays in diagnosis or inadequate 58 

treatment of acute scaphoid fractures can result in malunion, nonunion or avascular necrosis. If 59 

left untreated, these complications almost inevitably result in osteoarthritis, causing further 60 

functional limitation and disability at a relatively young age.8 61 

Despite extensive research in this field, controversy still exists over which is the most 62 

appropriate therapeutic approach for selected types of scaphoid fractures. Particular discussion 63 

is seen in the literature regarding nondisplaced and minimally-displaced waist scaphoid 64 

fractures treatment. The best-established risk factor for nonunion of a waist scaphoid fracture 65 

is displacement.9 A scaphoid fracture is considered displaced if radiographs show a step or gap 66 

of 1mm or more.10 Angulation and rotation between fragments can also define displacement 67 

but are more difficult to assess. When displacement is > 2mm, most clinicians will opt for 68 

internal fixation, considering the unacceptable rate of osteonecrosis, delayed union, and 69 

nonunion observed with cast immobilization.11  70 

Regarding nondisplaced or minimally-displaced scaphoid waist fractures, traditionally, 71 

cast immobilization has been the mainstay of treatment, with reported union rates ranging from 72 

85% to 95%.12 Notwithstanding, with the development and improvement of minimally invasive, 73 

percutaneous techniques, there has been a trend towards operative management of non- or 74 

minimally-displaced waist fractures, despite the lack of robust evidence supporting this 75 
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therapeutic choice13. 76 

Throughout the years, a handful of randomized clinical trials (RCTs)14-20 comparing 77 

surgical and conservative treatments for acute scaphoid fractures have been done worldwide, 78 

in the hope of finding the best treatment evidence. Unfortunately, especially hampered by 79 

relatively small sample sizes, these studies rendered inconclusive and controversial results. 80 

Consequently, these RCTs have been systematically reviewed several times21-25 with the 81 

overarching goal of archiving more robust conclusions. However, most previous systematic 82 

reviews did not focus only on undisplaced or minimally-displaced scaphoid waist fractures, 83 

analyzing data from studies that also included patients with other types of scaphoid fractures.  84 

Therefore, we aim to do a systematic review and meta-analysis of the RCTs available 85 

to estimate the effectiveness of surgical fixation compared with cast immobilization for 86 

undisplaced or minimally-displaced (≤ 2mm displacement) acute waist scaphoid fractures 87 

hoping to reach more solid evidence that will allow clinicians to decide on the best treatment 88 

for these types of fractures. 89 

 90 

METHODS 91 

Study design 92 

This systematic review and meta-analysis was developed according to the Preferred 93 

Reporting Items for Systematic Review and Meta-Analysis (PRISMA) Statement.26 94 

Search strategy  95 

A systematic search was performed in MEDLINE (using the PubMed interface), 96 

SCOPUS, Web of Science, and Cochrane Central Register of Controlled Trials for articles 97 

published from database inception to December 2021, using the queries provided in Table S1. 98 

No language restrictions were applied. Additionally, clinical trial registration databases 99 

(ClinicalTrials.gov and WHO International Clinical Trials Registry Platform) were searched, 100 
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looking for relevant trials at any completion stage. Lastly, reference lists from relevant review 101 

articles identified during this search and the included RCTs were manually checked to identify 102 

additional potentially eligible trials.  103 

Eligibility criteria 104 

Inclusion criteria were: (a) studies: RCTs; (b) population: patients with acute 105 

undisplaced or minimally-displaced (≤ 2mm displacement) scaphoid waist fractures; (c) 106 

intervention: surgical fixation (open reduction and internal fixation, or percutaneous fixation); 107 

(d) comparison: initial conservative treatment (all types of cast immobilization) with or without 108 

possible early surgical fixation of fractures that fail to unite; (e) outcomes: patient-reported 109 

functional outcome, fracture union, wrist range of motion (ROM), grip strength, time to return 110 

to work and complications.  111 

Study selection 112 

After the removal of duplicates, two authors independently screened the titles and 113 

abstracts of the identified articles. Subsequently, after reading the full text of the articles not 114 

excluded in the screening phase, two authors independently selected those meeting the 115 

established eligibility criteria. Disagreements during the selection process were solved by 116 

consensus, or by the judgment of a third author. 117 

Data extraction and risk of bias assessment 118 

 Data extraction was carried out independently by two authors using a predesigned data 119 

extraction form. When information of interest was not possible to extract from a publication, 120 

the corresponding author was contacted via e-mail requesting the unpublished data. Risk of bias 121 

was assessed by the same independent authors using the Cochrane Collaboration Risk of Bias 122 

Tool for RCTs.27 Any discrepancies regarding the extracted data and risk of bias assessment 123 

were resolved by consensus.  124 

 125 
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Statistical analysis 126 

A meta-analysis was performed for all outcome variables assessed by more than one 127 

study and for which we had sufficient data. Subgroup analysis was prospectively planned for 128 

studies that compared patients treated by surgical fixation with patients treated by (1) cast 129 

immobilization until fracture union or (2) cast immobilization followed by possible early 130 

surgical fixation of fractures that fail to unite. This subgroup analysis was only performed for 131 

those outcomes where more than one study in each subgroup reported eligible data. In cases 132 

where the standard deviations (SDs) were not provided, we used the method described in the 133 

Cochrane Handbook for Systematic Reviews of Interventions to obtain the required statistic 134 

from the p-value or the confidence interval (CI).28 Pooled mean differences (MDs) with a 95% 135 

CI were used for the meta-analysis of continuous variables reported with the same scales, 136 

whereas standardized mean differences (SMDs) with a 95% CI were calculated whenever 137 

different studies evaluated the same continuous outcome with different measures. For the meta-138 

analysis of dichotomous variables, the relative treatment effect was expressed as pooled risk 139 

ratios (RR) with a 95% CI. A random-effect model was used, and summary estimates of the 140 

overall treatment effects were provided in the form of a forest plot. A p-value of < 0.05 was 141 

interpreted as statistically significant. Heterogeneity was assessed by the Q-Cochrane p-value 142 

and by the I2 statistics: a p-value < 0.10 and an I2 > 40% were considered to represent substantial 143 

heterogeneity. Review Manager (RevMan) version 5.4.1 (The Cochrane Collaboration, 2020) 144 

was used for data processing and data analysis. 145 

 146 

RESULTS 147 

Search results 148 

A total of 926 records resulted from our search strategy. After duplicate removal, 708 149 

records remained for title and abstract screening, of which 684 were excluded leaving 24 articles 150 
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for full-text review. The full-text of one article was not available for retrieved, and 15 articles 151 

were excluded for not satisfying the eligibility criteria. As a result, 8 articles were included in 152 

this systematic review (Figure 1). One article from Dias et al.17 reported the long-term follow-153 

up data of a cohort of patients for which the short-term results have been previously published.14 154 

These two publications were considered to form one study, being combined in our analysis. 155 

Additionally, the results of one RCT have been published in two medical journals. For this 156 

systematic review, we mainly consulted the first publication29 (primary clinical results), 157 

resorting to the second30 (extended version reporting additional cost-benefits analysis) to obtain 158 

additional relevant information whenever it was not described in the first. Data from the same 159 

sample of patients were reported in two different publications from Clementson et al.12,31 For 160 

this meta-analysis, only the publication reporting more complete information31 was considered. 161 

No relevant additional studies were identified by analyzing the references of previous 162 

systematic reviews and the included articles.  163 

Studies characteristics  164 

The final five included studies14-16,29,31 were published between April 2001 and October 165 

2020. Overall, a total of 643 patients were assessed with sample sizes ranging from 25 to 439. 166 

The participants’ mean age ranged from 24 to 33 years. Two RCTs15,16 included only 167 

individuals with undisplaced scaphoid waist fractures, while the remaining14,29,31 assessed 168 

patients with both undisplaced or minimally-displaced scaphoid waist fractures. Among the 643 169 

patients, 313 were treated with surgical fixation, whereas 330 underwent conservative 170 

treatment. Surgical intervention included internal fixation by means of either an open (one 171 

RCT14), or percutaneous approach (three RCTs15,16,31), and in one study29 the patients were 172 

treated with either one of the two previous describe approaches, depending on the surgeon’s 173 

preferred technique. Cast immobilization included above and below elbow casts with or without 174 

inclusion of the thumb. Three studies15,16,31 maintained cast immobilization until fracture union 175 
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and the two others studies14,29 initially treated patients with cast immobilization for 176 

approximately 10 weeks, followed by recommendation for surgical fixation in fractures that fail 177 

to unite after this period (Table 1). Dias et al.14 nominate this last approach as an “aggressive 178 

conservative treatment”. For the purpose of this study, to facilitate the comprehension for the 179 

reader, we will adopt this designation.  180 

Risk of bias assessment  181 

 Figures 2 and 3 summarize the risk of bias assessment of the included studies. Most of 182 

the studies met the random sequence generation and allocation concealment criteria, except for 183 

one study31 that did not present a clear description of the randomization process. No study was 184 

blinded, and all studies reported losses of follow-up. Three studies15,16,31 excluded patients after 185 

the randomization process, two of them15,31 based on reasons that can potentially have created 186 

an imbalance between the two treatment arms. In only two of the five studies14,29 did the authors 187 

clearly state that their analysis was based on intention-to-treat principles.  188 

Functional patient-reported outcome 189 

Three of the five selected studies assessed patient-reported functional outcome at 190 

different timepoints, but based on different validated scores of hand and wrist function: the 191 

Disabilities of Arm, Shoulder and Hand score31, the Patient-Related Wrist Evaluation29, and the 192 

Patients Evaluation Measure.14  193 

Two studies29,31 found statistically significant differences between the two treatment 194 

groups at 6-weeks, with patients treated with cast immobilization showing higher disability than 195 

patients treated with surgical fixation. The same effect was founded by one study14 at 8-weeks, 196 

and by another31 at 10-weeks. At 12-weeks, while one study29 showed significantly higher 197 

scores for the conservative group, another study14 did not find significant differences between 198 

the two groups. In the following timepoints, none of the studies found significant differences 199 

between groups on patient-reported functional outcome.  200 
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Data from one study31 could not be included in our meta-analysis because it presents 201 

median and not mean values. Thus, data from patient-reported functional scores were pooled 202 

only across two studies.14,29 Meta-analysis revealed a significant difference in pooled treatment 203 

effect in favour of surgical treatment at 12-weeks (SMD=-0.28, 95% CI=[-0.46, -0.10], 204 

p=0.002; I2=0%, p=0.60). Patient-reported functional scores at 26- and 52-weeks follow-up 205 

were not significantly different between the two treatment groups (Figure 4).  206 

Wrist range of motion and grip strength  207 

All studies evaluated wrist ROM and grip strength but assessment timepoints were not 208 

always coincident.14-16,29,31 Moreover, the measures used to present results on these outcomes 209 

also varied, with some authors presenting a percentage in comparison with the uninjured hand 210 

and others giving an actual value of the affected hand. 211 

We were only able to perform a meta-analysis for the timepoints assessments in which 212 

more than one study reported consistent data. Meta-analysis found significant differences in 213 

wrist ROM at 12-weeks (SMD=0.20, 95% CI=[0.03, 0.37], p=0.02; I2=0%, p=0.42), with 214 

patients treated with surgical fixation reporting better results than patients treated with cast 215 

immobilization. At 52-weeks no significant differences between the two treatment arms were 216 

found (Figure 5). Patients treated with surgical fixation had significantly greater grip strength 217 

than patients treated with cast immobilization at 12-weeks’ follow-up (SMD=0.26, 95% 218 

CI=[0.03, 0.49], p=0.03; I2=23%, p=0.26). However, differences between the two treatment 219 

groups were not significant at 52-weeks follow-up (SMD=0.16, 95% CI=[-0.36, 0.69], p=0.54), 220 

although substantial heterogeneity was observed (I2=80%, p=0.02) (Figure 6). 221 

Time to return to work 222 

Three studies14,16,29 reported patients' time to return to work. One study 16 reported that 223 

patients treated with surgical fixation returned to work significantly earlier than patients treated 224 

with cast immobilization. However, the two other studies14,29 did not find significant differences 225 
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in the time off work between treatment groups. 226 

No significant differences in time to return to work could be detected in our meta-227 

analysis (MD=-19.6, 95% CI=[-52.52, 13.31], p=0.24), although severe heterogeneity was 228 

observed (I2=99%, p<0.001) (Figure 7).  229 

Fracture union 230 

All studies assessed fracture union. Meta-analysis on the overall rates of union did not 231 

show significant differences between the two treatment groups. Subgroup analysis 232 

demonstrated that the rate of union was also not significantly different between patients treated 233 

with surgical fixation in comparison with patients treated only with cast immobilization or those 234 

receiving aggressive conservative treatment (Figure 8). 235 

Complications  236 

Complications were reported in all studies. Meta-analysis showed that the relative risk 237 

of complications was significantly higher in the surgical group when compared with the 238 

conservative group (RR=3.41, 95% CI=[2.06, 5.64], p<0.001; I2=0%, p=0.92). Although, while 239 

subgroup analysis showed a significantly higher risk of complications in patients treated with 240 

surgical fixation in comparison with those treated with an aggressive conservative treatment 241 

(RR=3.51, 95% CI=[2.07, 5.94], p<0.001; I2=0%, p=0.45), no significant differences were 242 

found between patients treated with surgical fixation and those treated with cast immobilization 243 

until fracture union (Figure 9). 244 

 245 

DISCUSSION
 

246 

Several previous systematic reviews and meta-analysis were documented in the 247 

literature comparing surgical and conservative treatments for acute scaphoid fractures, hoping 248 

to find a clear advantage of one treatment over the other.21-24 However, seemingly no study has 249 

settled on a definitive conclusion. To the best of our knowledge, to date, no other systematic 250 
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review and meta-analysis comparing surgical with conservative treatment for only nondisplaced 251 

or minimally-displaced waist scaphoid fractures has been published. Proximal pole fractures 252 

are generally recommended to be treated with surgical fixation due to a reportedly high rate of 253 

nonunion, probably as a consequence of precarious blood supply.32,33 Similarly, for those 254 

fractures with a displacement greater than 2mm, most clinicians advocated surgical 255 

management to decrease the gap between fragments, and reduce the difficulties to bridge this 256 

defect with bone.11,30 Based on that, we advocated that the inclusion of these types of fractures 257 

in previous meta-analyses have represented a limitation to further achieving a robust 258 

conclusion.  259 

Our meta-analysis found a significantly better functional outcome in patients treated 260 

with surgical fixation, at 12-weeks follow-up. As illustrated in three of the included primary 261 

studies that assessed patient-reported functional outcome, writs ROM, and grip strength at 262 

different timepoints of follow-up, these outcomes generally improve over time.14,29 The active 263 

functional use of the hand and wrist after immobilization plays a key role in improving function. 264 

In both studies included in our meta-analysis, participants in the cast immobilization group were 265 

more likely to still be or had just come out from a plaster cast at 12-weeks follow-up.14,29 266 

Consequently, because they have had a shorter period of mobilization, is expected that they 267 

present more functional limitations in the firsts follow-up assessments. At 52-weeks, no 268 

significant differences were found between surgical and conservative treatments groups on 269 

these outcomes, which suggested that after initiating active mobilization, patients of both 270 

treatment groups were able to achieve a similar functional recovery. In agreement, studies 271 

assessing these outcomes two or more years after treatment also found no significant differences 272 

between the two treatment groups.14,16,31 273 

In meta-analysis regarding the time off work, severe heterogeneity was observed. A 274 

plausible explanation for the high heterogeneity values may be related to the differences 275 
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between the populations assessed. Bond et al.16 studied a sample of full-time military personnel 276 

and defined the variable time off work as the time until patients returned to full military duty. 277 

Given the fact that this is a job that implies high physical demands, it is more likely that it can 278 

only be fully performed after the complete remotion of the plaster cast. On the other hand, in 279 

the two other studies, the meantime off work was shorter than the meantime of cast 280 

immobilization, which suggests that many patients returned to work still immobilized with a 281 

cast or a splint. These studies found no significant differences in time off work between patients 282 

treated with surgical fixation and patients treated with cast immobilization.14,29 The increasing 283 

trend to immediately fix waist scaphoid fractures is many times attributed to supposed short-284 

term benefits such as a faster return to work.13,18 However, pool data on this variable to provide 285 

clinical recommendations could be unwise. Although the return to work should be considered 286 

a relevant outcome, standardizing it may be questionable as this variable can be dependent on 287 

a host of confounding factors. Such as examples, it can depend on the patients’ type of job, their 288 

motivation to return to work, the support and flexibility provided by their employer and 289 

insurance company, if the patient injured the dominant or nondominant hand, and the limitation 290 

inherent to the type of cast immobilization performed. Considering these difficulties in 291 

generalizing data, we highlight the need to analyze results on time off work with caution. 292 

In trials in which surgical fixation was offered to patients in the conservative group who 293 

failed to achieve fracture union up to 12-weeks follow-up, meta-analysis showed no significant 294 

differences between the two treatment groups in the fracture union rates but a significantly 295 

higher risk of complications in the surgical treatment group. Patients with delayed union or 296 

nonunion are more likely to develop fracture-related complications.8 Previous literature showed 297 

that the rate of union after early identification and surgical fixation of an ununited fracture is 298 

high.30,34 Accordingly, this may suggest that when surgery is offered to patients that do not 299 

reach fracture union by 12-weeks of cast immobilization, this intervention reduces the risk of 300 
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developing consequent complications from fracture nonunion. Subgroup analysis regarding 301 

trials in which cast immobilization was maintained until fracture union was achieved, showed 302 

no significant differences in both fracture union and complications rate between the two 303 

treatment groups. Nevertheless, these findings must be interpreted with caution considering 304 

some limitations. All the studies included in this subgroup analysis have small samples sizes 305 

which limited the ability to detect clinically significant differences between treatment groups 306 

on nonunion and complication rates15,16,31 Furthermore, two of the included studies had a high 307 

risk of bias and excluded patients after randomization which rendered the distribution between 308 

the two treatment groups uneven. 15,31 309 

Despite the foregoing limitations, we believe that this meta-analysis also has several 310 

strong points and offers useful conclusions based on the published RCTs. On the management 311 

of non- or minimally-displaced scaphoid waist fractures we showed that although surgical 312 

treatment results in better functional outcomes in the short term when compared to conservative 313 

treatment, these differences decrease over recovery time with both treatment groups showing 314 

good functional recovery. Additionally, it seems that when patients are initially treated with 315 

cast immobilization and closely monitored targeting the early detection and fixation of fractures 316 

that fail to unite, they achieve a similar overall rate of fracture union avoiding a surgical 317 

overtreatment and the related complications. If for some groups of patients, a faster recovery of 318 

function and a quick return to their previous full activity may be an important treatment goal, 319 

for others this may not be enough to reward the increased risk of complications arising from 320 

surgery, and the treatment option should reflect on that. Future additionally clinical trials 321 

carefully designed to overreach the methodological limitations previously exposed are needed 322 

to achieve more robust and comprehensive results in the field. 323 

 324 

 325 
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Figure 1. Flowchart of the studies selection process. 446 

Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for 447 

each included study. 448 

Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented 449 

as percentages across all included studies. 450 

Figure 4. Forest splot for patient-reported functional outcome at 12-weeks (A), 26-weeks (B), 451 

and 52-weeks (C). 452 

Figure 5. Forest splot for wrist range of motion at 12-weeks (A), and 52-weeks (B). 453 

Figura 6. Forest splot for grip strength at 12-weeks (A), and 52-weeks (B). 454 

Figura 7. Forest splot for time to return to work. 455 

Figura 8. Forest splot for fracture union rate. 456 

Figura 9. Forest splot for complications rate. 457 
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Table 1. Studies characteristics 

Authors 

Year 

Country 

Participants 

Interventions Follow-up  Outcome measured 
No of participants 

Age, mean [range] 

Sex distribution, male/female 

Eligibility criteria 

Dias et al.  

2020 

UK 

Total 

439 

33 years [16-80 years] 

363/76 

Surgical treatment 

219 

33 years 

180/39 

Conservative 

treatment 

220 

33 years 

183/37 

 

Inclusion criteria 

Patient ≥ 16 years old and skeletally mature with an acute (within 2 weeks of injury) 

clear bicortical scaphoid waist fracture on plain radiographs. 

Exclusion criteria 

Patients were excluded if they:  

- had a fracture displaced by more than 2 mm or that involved the proximal or distal pole; 

- had a trans-scaphoid-perilunate dislocation;  

- had multiple injuries in the same limb;  

- had a concurrent wrist fracture in the opposite limb; 

- had insufficient mental capacity to comply with treatment or data collection;  

- were pregnant;  

- did not reside in the catchment area of a participating hospital to allow follow-up. 

Surgical treatment 

Percutaneous or open surgical 

fixation, with standard CE-

marked headless compression 

screws. 

Conservative treatment 

Below-elbow cast 

immobilization for 6–10 weeks, 

with or without inclusion of the 

thumb*  

 

Follow-up was 

carried out at 6-, 12-

, 26-, and 52-weeks. 

- Total PRWE score; 

- PRWE pain score; 

- PRWE function score; 

- SF-12 physical component score; 

- SF-12 mental component score; 

- Bone union; 

- Wrist ROM; 

- Grip strength; 

- Time to return to work; 

- Complications (defined as 

medical, surgical, or cast-related). 

Clementson et al.  

2015 

Sweden 

Total 

38 

31 years [18-63 years] 

31/7 

Surgical treatment 

14 

34 years [18-63 years] 

11/3 

Conservative 

treatment 

24  

30 years [18-63 years] 

20/4 

Inclusion criteria 

Patients with an acute (within lasts 14 days) non- or minimally displaced scaphoid waist 

fracture (displacement < 1 mm and/or volar angulation < 15° on CT scan). 

Exclusion criteria 

– 

 

Surgical treatment 

Arthroscopic-assisted 

percutaneous cannulated 

compression screw fixation. 

Conservative treatment 

Below-elbow thumb spica cast, 

incorporating the thumb up to the 

interphalangeal joint until 

fracture union. 

Follow-up was 

carried out at 6-, 10-

, 14-, 26-, and 52-

weeks. 

Participants were 

then invited for an 

extended follow-up 

at a median of 6 

years (range, 4-8 

years). 

- Bone union 

- Wrist ROM 

- Grip Strength 

- Pinch Strength 

- Radioscaphoid arthritis  

- Watson shift test 

- DASH questionnaire 

- Overall patient satisfaction 
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Dias et al.  

2005, 2008 

UK 

Total 

88 

30 years [16-61 years] 

79/9 

 

 

Surgical treatment 

44 

29 years 

40/4 

Conservative 

treatment 

44 

30 years 

39/5 

Inclusion criteria 

Patients, skeletally mature, with an acute (< 2 weeks after the injury) bicortical fracture 

of the waist of the scaphoid. 

Exclusion criteria 

Patients were excluded if they had: 

- less than 16 years old; 

- preexisting symptoms in the upper limb;  

- associated injuries; 

- unicortical or tuberosity fractures; 

- trans-scaphoid perilunate dislocations. 

Surgical treatment 

Open Reduction and Internal 

Fixation (ORIF) using a Herbert 

screw, a cannulated Whipple 

screw, or a Kirschner wire. 

Conservative treatment 

Below-the-elbow cast with the 

thumb left free for 8 weeks* 

 

Follow-up was 

carried out at 2-, 8-, 

12-, 26-, and 52-

weeks. 

- Bone union 

- Symptoms of pain, swelling, and 

tenderness 

- Wrist ROM 

- Grip Strength 

- Complications 

- Time to return to work  

- Time needed after return to work 

to be able to perform work tasks 

comfortably 

- PEM Questionnaire 

Adolfsson et al.  

2001 

Sweden 

Total 

53 

31 years [15-75 years] 

39/14 

Surgical treatment 

25  

30 years [16-76 years] 

20/5 

Conservative 

treatment 

28  

36 years [15-73 years] 

19/9 

Inclusion criteria 

Patients with a recent (< 14 days old) undisplaced fracture of the waist of scaphoid 

Exclusion criteria 

Patients were excluded if they had: 

- a partial or longitudinal fracture; 

- signs of concomitant fractures or ligament injuries; 

- a previous injury or surgical intervention to the wrist.  

Surgical treatment 

Percutaneous Acutrak screw 

fixation. 

Conservative treatment 

Bellow elbow plaster cast until 

fracture union. 

Follow-up was 

carried out at 10-, 

16-, and 24-weeks. 

- Fracture union 

- Wrist ROM 

- Grip Strength 

- Complications 

 

Bond et al.  

2001 

USA 

Total 

25 

24 years [18-34 years] 

22/3 

Surgical treatment 

11 

24 years 

9/2 

Conservative 

treatment 

14  

24 years 

13/1 

 

Inclusion criteria 

Full-time military personnel with an acute (< 2 weeks after injury) nondisplaced fracture 

of the scaphoid waist. 

Exclusion criteria 

Patients were excluded if they: 

- were not evaluated within two weeks after the injury; 

- had a history of an untreated injury of the wrist; 

- had a fracture with >1 mm of displacement; 

- had a fracture that did not involve the waist of the scaphoid; 

- had a fracture that was associated with a scapholunate angle >60°. 

Surgical treatment 

Percutaneous Acutrak screw 

fixation. 

Conservative treatment 

Long-arm thumb-spica cast, with 

interphalangeal joint free, for 6 

weeks, followed by a short-arm 

thumb-spica cast until fracture 

union. 

Follow up was 

caried out every 2-

weeks until the 

fracture united and 

then every 3 months 

after union for 2 

years. 

 

- Fracture union 

- Time to union 

- Grip Strength 

- Wrist ROM 

- Time until the patient returned to 

full military duty 

- Complications 

- Overall patient satisfaction 
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CT: computerized tomography; PRWE: Patient-Rated Wrist Evaluation; SF-12: 12-item Short Form Survey; DASH: Disabilities of the Arm, Shoulder and Hand; PEM: Patient Evaluation Measure; ROM: range of motion 

*in both studies, surgical fixation was offered if there was suspected nonunion on radiographs taken around 12-weeks and confirmed on a CT scan 
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Figure 1.  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers). 
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools. 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. 
doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/ 
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Figure 7. 
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Supplementary Data 
 

Table S1: Search strategy and results 

Source Search terms Last search date Searched results 

PubMed (("scaphoid bone"[MeSH Terms] OR ("scaphoid"[All Fields] AND "bone"[All Fields]) OR "scaphoid 

bone"[All Fields] OR "scaphoid"[All Fields]) AND ("fractures, bone"[MeSH Terms] OR ("fractures"[All 

Fields] AND "bone"[All Fields]) OR "bone fractures"[All Fields] OR "fractures"[All Fields])) AND 

((“randomized controlled trial”[Publication Type] OR “controlled clinical trial”[Publication Type] OR 

“randomized”[Title/Abstract] OR “placebo”[Title/Abstract] OR “drug therapy”[Subheading] OR 

“randomly”[Title/Abstract] OR “trial”[Title/Abstract] OR “groups”[Title/Abstract]) NOT 

(“animals”[MeSH Terms] NOT “humans”[MeSH Terms])) 

December 21, 2021 282 

 

SCOPUS (TITLE-ABS-KEY (fracture) AND TITLE-ABS-KEY (scaphoid)) AND ((TITLE-ABS-KEY ("clinical 

trial" OR "randomized controlled trial" OR "controlled clinical trial" OR "random allocation" OR 

"randomly allocated" OR "allocated randomly" OR "double-blind method" OR "single-blind method" OR 

"cross-over studies" OR "placebos” OR "cross-over trial" OR "single blind" OR "double blind" OR  

"factorial design" OR "factorial trial" OR "multicenter study")) OR (TITLE-ABS (clinical  AND trial* OR 

trial* OR rct* OR random* OR blind*))) 

December 23, 2021 275 

 

CENTRAL #1: MeSH descriptor: [Scaphoid Bone] explode all trees  

#2: ("scaphoid bone"):ti,ab,kw 

#3: (scaphoid fracture):ti,ab,kw 

December 28, 2021 185 
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#4: (scaphoid fractures):ti,ab,kw 

#5: #1 OR #2 OR #3 OR #4  

Web of Science (ALL=(Scaphoid)) AND (ALL=(fracture)) AND (TS=(randomised OR randomized OR randomisation OR 

randomisation OR placebo* OR (random* AND (allocat* OR assign*)) OR (blind* AND (single OR 

double OR treble OR triple)))) 

December 30, 2021 125 

 

ClinicalTrials.gov Status: All studies; Condition or disease: Scaphoid Fracture December 30, 2021 27 

WHO International 

Clinical Trials 

Registry Platform 

Search Portal 

Search term: Scaphoid Fracture December 30, 2021 32 

In Total   926 
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PRISMA 2009 Checklist 

Section/topic  # Checklist item  Reported on page and line/table/figure #  
TITLE   
Title  1 Identify the report as a systematic review, meta-analysis, or both.  Page 7; Lines 1-2  
ABSTRACT   
Structured summary  2 Provide a structured summary including, as applicable: background; 

objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic 
review registration number. 

Pages 7-8; Lines 4-29 

INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of what is already 

known. 
Pages 9-10; Lines 62-84 

Objectives  4 Provide an explicit statement of questions being addressed with 
reference to participants, interventions, comparisons, outcomes, and 
study design (PICOS). 

Page 10; Lines 85-89 “Therefore, we aim to do a systematic 
review and meta-analysis (…) best treatment for these types 
of fractures.” 

METHODS   
Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed 

(e.g., Web address), and, if available, provide registration information 
including registration number.  

Not applicable 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and 
report characteristics (e.g., years considered, language, publication 
status) used as criteria for eligibility, giving rationale. 

Pages 10-11; Lines 99, 104-111 
“No language restrictions were applied.” 
“Inclusion criteria were: (a) studies: RCTs; (b) population: 
patients with acute undisplaced or minimally-displaced (≤ 
2mm displacement) scaphoid waist fractures; (c) intervention: 
surgical fixation (open reduction and internal fixation, or 
percutaneous fixation); (d) comparison: initial conservative 
treatment (all types of cast immobilization) with or without 
possible early surgical fixation of fractures that fail to unite; 
(e) outcomes: patient-reported functional outcome, fracture 
union, wrist range of motion (ROM), grip strength, time to 
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return to work and complications.” 

Information sources  7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional studies) in 
the search and date last searched. 

Pages 10-11; Lines 96-103 
A systematic search was performed in MEDLINE (using the 
PubMed interface), SCOPUS, Web of Science, and 
Cochrane Central Register of Controlled Trials (…). 
Additionally, clinical trial registration databases 
(ClinicalTrials.gov and WHO International Clinical Trials 
Registry Platform) were searched, looking for relevant 
trials at any completion stage. Lastly, reference lists from 
relevant review articles identified during this search and the 
included RCTs were manually checked to identify additional 
potentially eligible trials.” 

Search  8 Present full electronic search strategy for at least one database, 
including any limits used, such that it could be repeated.  
 

Pages 38-39; Table S1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, 
included in systematic review, and, if applicable, included in the meta-
analysis). 

Page 11; Lines 113-117  
“After the removal of duplicates, two authors independently 
screened the titles and abstracts of the identified articles. 
Subsequently, after reading the full text of the articles not 
excluded in the screening phase, two authors independently 
selected those meeting the established eligibility criteria. 
Disagreements during the selection process were solved by 
consensus, or by the judgment of a third author.” 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, 
independently, in duplicate) and any processes for obtaining and 
confirming data from investigators. 

Page 11; Lines 119-124 
“Data extraction was carried out independently by two 
authors using a predesigned data extraction form. When 
information of interest was not possible to extract from a 
publication, the corresponding author was contacted via e-
mail requesting the unpublished data. (…) Any discrepancies 
regarding the extracted data and risk of bias assessment 
were resolved by consensus.” 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, 
funding sources) and any assumptions and simplifications made. 

Pages 26-27; Table 1 
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Risk of bias in individual 
studies / Risk of bias across 
studies 

12/ 
15 

Describe methods used for assessing risk of bias of individual studies 
(including specification of whether this was done at the study or 
outcome level), and how this information is to be used in any data 
synthesis.  

Page 11; Lines 121-124 
“Risk of bias was assessed by the same independent authors 
using the Cochrane Collaboration Risk of Bias Tool for 
RCTs.” 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in 
means). 

Page 12; Lines 132-140 
“In cases where the standard deviations (SDs) were not 
provided, we used the method described in the Cochrane 
Handbook for Systematic Reviews of Interventions to obtain 
the required statistic from the p-value or the confidence 
interval (CI).28 Pooled mean differences (MDs) with a 95% CI 
were used for the meta-analysis of continuous variables 
reported with the same scales, whereas standardized mean 
differences (SMDs) with a 95% CI were calculated whenever 
different studies evaluated the same continuous outcome 
with different measures. For the meta-analysis of 
dichotomous variables, the relative treatment effect was 
expressed as pooled risk ratios (RR) with a 95% CI.” 

Synthesis of results  14 Describe the methods of handling data and combining results of 
studies, if done, including measures of consistency (e.g., I2) for each 
meta-analysis.  

Page 12; Lines 140-144 
“A random-effect model was used, and summary estimates of 
the overall treatment effects were provided in the form of a 
forest plot. A p-value of < 0.05 was interpreted as statistically 
significant. Heterogeneity was assessed by the Q-Cochrane 
p-value and by the I2 statistics: a p-value < 0.10 and an I2 > 
40% were considered to represent substantial heterogeneity.” 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup 
analyses, meta-regression), if done, indicating which were pre-
specified.  

Page 12; Lines 128-132  
“Subgroup analysis was prospectively planned for studies 
that compared patients treated by surgical fixation with 
patients treated by (1) cast immobilization until fracture union 
or (2) cast immobilization followed by possible early surgical 
fixation of fractures that fail to unite. This subgroup analysis 
was only performed for those outcomes where more than one 
study in each subgroup reported eligible data.” 

RESULTS   
Study selection  17 Give numbers of studies screened, assessed for eligibility, and 

included in the review, with reasons for exclusions at each stage, 
ideally with a flow diagram. 

Pages 12-13; Lines 149-163 
“A total of 926 records resulted from our search strategy. 
After duplicate removal, 708 records remained for title and 
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abstract screening, of which 684 were excluded leaving 24 
articles for full-text review. The full-text of one article was not 
available for retrieved, and 15 articles were excluded for not 
satisfying the eligibility criteria. As a result, 8 articles were 
included in this systematic review (Figure 1). (…) No relevant 
additional studies were identified by analyzing the references 
of previous systematic reviews and the included articles.” 
Page 29; Figure 1 

Study characteristics  18 For each study, present characteristics for which data were extracted 
(e.g., study size, PICOS, follow-up period) and provide the citations.  

Pages 26-27; Table 1 
Pages 13-14; Lines 165-178 
“The final five included studies14-16,29,31 were published 
between April 2001 and October 2020. Overall, a total of 643 
patients were assessed with sample sizes ranging from 25 to 
439. The participants’ mean age ranged from 24 to 33 years. 
(…) fractures that fail to unite after this period (Table 1).” 

Risk of bias within and 
across studies  

19/ 
22 

Present data on risk of bias of each study and, if available, any 
outcome level assessment (see item 12).  

Page 14; Lines 182-188 
“Figures 2 and 3 summarize the risk of bias assessment of 
the included studies. Most of the studies met the random 
sequence generation and allocation concealment criteria (…) 
intention-to-treat principles.” 
Pages 30-3; Figures 2-3 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each 
study: (a) simple summary data for each intervention group (b) effect 
estimates and confidence intervals, ideally with a forest plot.  

Pages 32-37; Figures 4-9 

Synthesis of results  21 Present results of each meta-analysis done, including confidence 
intervals and measures of consistency.  

Pages 32-37; Figures 4-9 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or 
subgroup analyses, meta-regression [see Item 16]).  

Pages 36-37; Figures 8-9 

DISCUSSION   
Summary of evidence  24 Summarize the main findings including the strength of evidence for 

each main outcome; consider their relevance to key groups (e.g., 
healthcare providers, users, and policy makers).  

Pages 16-19 
Example: 
Lines 268-273: “At 52-weeks, no significant differences were 
found between surgical and conservative treatments groups 
on these outcomes, which suggested that after initiating 
active mobilization, patients of both treatment groups were 
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able to achieve a similar functional recovery. In agreement, 
studies assessing these outcomes two or more years after 
treatment also found no significant differences between the 
two treatment groups.” 
Lines 310-311 “Despite the foregoing limitations, we believe 
that this meta-analysis also has several strong points and 
offers useful conclusions based on the published RCTs.” 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and 
at review-level (e.g., incomplete retrieval of identified research, 
reporting bias).  

Example: 
Page 19; Lines 304-309 
“Nevertheless, these findings must be interpreted with 
caution considering some limitations. All the studies included 
in this subgroup analysis have small samples sizes which 
limited the ability to detect clinically significant differences 
between treatment groups on nonunion and complication 
rates15,16,31 Furthermore, two of the included studies had a 
high risk of bias and excluded patients after randomization 
which rendered the distribution between the two treatment 
groups uneven.” 

Conclusions  26 Provide a general interpretation of the results in the context of other 
evidence, and implications for future research.  

Page 19; Lines 311-323 
“On the management of non- or minimally-displaced 
scaphoid waist fractures we showed that (…). Future 
additionally clinical trials carefully designed to overreach the 
methodological limitations previously exposed are needed to 
achieve more robust and comprehensive results in the field.” 

FUNDING   
Funding  27 Describe sources of funding for the systematic review and other 

support (e.g., supply of data); role of funders for the systematic 
review. 

Not applicable  

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): 
e1000097. doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org 
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