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Abstract: Purpose

The purpose of this study was to compare the maximal elastic force and deformation
resistance of two commonly used headless compression screw systems – a fully
threaded 2.5mm screw and a partially threaded screw of the same dimensions – in a
cadaveric model of a human transverse proximal third fracture of the proximal phalanx.

Methods

Six fresh frozen cadavers were used, and the proximal phalanges of the index, long,
and ring fingers of both hands were dissected. A proximal third transverse osteotomy
was created, and screws were inserted in an antegrade direction. The three-point
bending load-to-failure test measured the maximal elastic force and deformation
resistance of each bone-screw construct. 

Results

The fully threaded screw demonstrated a maximal elastic force of 121N and a
deformation resistance of 134N/mm. The partially threaded screw showed superior
performance with a maximal elastic force of 165N and deformation resistance of
166N/mm. The bone-screw construct with the fully threaded screw had a mean
maximal elastic force of 155.2N compared to 101.8N in the construct with the partially
threaded screw. Deformation resistance was 145.2N/mm for fully threaded screws and
98.6N/mm for partially threaded screws.

Conclusions

Fully threaded intramedullary headless compression screw fixation provides superior
maximal elastic force and deformation resistance compared to partially threaded
intramedullary headless compression screw fixation in transverse proximal third
fractures of the proximal phalanx.

Clinical Relevance

The findings indicate that fully threaded intramedullary headless compression screw
fixation may offer enhanced stability for treating proximal third fractures of the proximal

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



phalanx, potentially leading to better patient outcomes through earlier mobilization and
reduced complications compared to partially threaded screws.
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ABSTRACT 3 

Purpose 4 

The purpose of this study was to compare the maximal elastic force and deformation 5 

resistance of two commonly used headless compression screw systems, a fully 6 

threaded 2.5mm screw and a partially threaded screw of the same dimensions, in a 7 

cadaveric model of a human transverse proximal third fracture of the proximal 8 

phalanx. 9 

 10 

Methods 11 

Six fresh frozen cadavers were used, and the proximal phalanges of the index, long, 12 

and ring fingers of both hands were dissected. A proximal-third transverse osteotomy 13 

was created, and screws were inserted in an antegrade direction. The three-point 14 

bending load-to-failure test measured the maximal elastic force and deformation 15 

resistance of each bone-screw construct.  16 

 17 

Results 18 

The fully threaded screw demonstrated a maximal elastic force of 121N and a 19 

deformation resistance of 134N/mm. The partially threaded screw showed superior 20 

performance with a maximal elastic force of 165N and deformation resistance of 21 

166N/mm. The bone-screw construct with the fully threaded screw had a mean 22 

maximal elastic force of 155.2N compared to 101.8N in the construct with the partially 23 

threaded screw. Deformation resistance was 145.2N/mm for fully threaded screws 24 

and 98.6N/mm for partially threaded screws. 25 

 26 

Conclusions 27 
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Fully threaded intramedullary headless compression screw fixation provides superior 28 

maximal elastic force and deformation resistance compared to partially threaded 29 

intramedullary headless compression screw fixation in transverse proximal-third 30 

fractures of the proximal phalanx.  31 

 32 

Clinical Relevance 33 

The findings indicate that fully threaded intramedullary headless compression screw 34 

fixation may offer enhanced stability for treating proximal-third fractures of the 35 

proximal phalanx, potentially leading to better patient outcomes through earlier 36 

mobilization and reduced complications compared to partially threaded screws.  37 



4 

 

INTRODUCTION 38 

Fractures of the phalanges are common injuries affecting the hand, with proximal 39 

phalanx fractures comprising 38% of all phalangeal fractures1. The management of 40 

these fractures depends primarily upon their stability. Non-surgical methods, 41 

involving custom made orthoses and early mobilization, have proven effective for 42 

stable, extra-articular fractures. Conversely, unstable fractures often warrant surgical 43 

intervention. Percutaneous K-wire fixation has garnered popularity for its minimally 44 

invasive nature and quick operative procedures. Nonetheless, this method comes 45 

with inherent limitations such as inadequate compression, reduced rigidity and 46 

rotational control, leading to additional immobilization and delayed rehabilitation. 47 

Eberlin et al.2 showed moderate functional outcomes, with a notable subset of 48 

patients experiencing complications, such as the necessity for tenolysis, pin tract 49 

infections, pin loosening and non-union. Alternatively, plate and screw 50 

osteosynthesis entails extensive surgical exposure and poses risks of scarring, 51 

tendon adhesions, delayed union, and high reintervention rates3,4,5. Since the advent 52 

of intramedullary headless compression screws (IMHCS) for delayed unions of 53 

phalangeal fractures, this technique has emerged as a promising advancement, 54 

combining the benefits of previous methods6. By sparing soft tissues superficial to the 55 

fracture site and avoiding periosteal elevation and hematoma evacuation, IMHCS 56 

fixation minimizes impediments to bone healing7. Moreover, IMHCS fixation yields a 57 

stable construct, facilitating early range of motion restoration. Comparative studies 58 

have shown similar rigidity between IMHCS fixation and plate-and-screw 59 

osteosynthesis8,9.  60 



5 

 

Nevertheless, literature showing convincing evidence in favor of IMHCS fixation in 61 

proximal phalanx fractures with an articular component, substantial comminution, 62 

bone loss or osteoporosis, is lacking.  63 

The purpose of this study was to compare the maximal elastic force and deformation 64 

resistance of two commonly used compression screw systems, a fully threaded and a 65 

partially threaded 2.5mm IMHCS, across a transverse proximal-third fracture of the 66 

proximal phalanx in a human cadaveric model. We hypothesize that the fully 67 

threaded IMHCS provides superior maximal elastic force and deformation resistance 68 

compared to the partially threaded IMHCS. 69 

 70 

MATERIALS AND METHODS 71 

Specimens 72 

Six fresh frozen cadavers were thawed at room temperature. The number of 73 

cadavers thawed was chosen to ensure that a suitable number of paired 74 

phalanges—at least thirteen—was obtained, as determined by a sample size 75 

calculation based on a pilot study. The proximal phalanges of index, long and ring 76 

fingers of both hands were dissected. All soft tissues were removed, except for a thin 77 

strip of volar periosteum, which was preserved to prevent malrotation during screw 78 

placement. The thumb and small fingers were not included because of their size 79 

differences. This would not allow standardization in screw size and diameter. The 80 

phalanges were paired and for each phalanx that was fixed with a partially threaded 81 

2.5mm IMHCS, cannulated compression headless screw (Depuy Synthes, Warsaw, 82 

Indiana), the corresponding contralateral phalanx of the same cadaver was fixed with 83 

a fully threaded IMHCS, Acutrak 2 Micro (Acumed, Hillsboro, Oregon). This pairing 84 

allowed optimal comparison of both fixation methods. Both screws are composed of 85 
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titanium alloy with identical composition (Ti-4Al-6V). The first screw, which is partially 86 

threaded, features a headless design. It has a threadless central shaft with threads of 87 

varying pitch at both ends, designed to facilitate fracture compression. The screw's 88 

tail diameter is 2.5mm. While the manufacturer does not provide information 89 

regarding the head diameter, independent measurements indicate a diameter of 90 

2.8mm. 91 

The second screw is fully threaded, has a head diameter of 2.8mm and a tail 92 

diameter of 2.5mm. This screw also employs a variable pitch design, with wider 93 

threads at the distal end, enabling the screw to engage with the bone fragments at 94 

different rates, gradually compressing the fracture as it advances. For all specimens 95 

a screw length of 30mm was chosen.  96 

 97 

Osteotomy and Osteosynthesis 98 

In each phalanx, a precise transverse osteotomy was fashioned using an oscillating 99 

sagittal saw, positioned exactly 15 mm distal to the most distal point of the concave 100 

base of P1 (Figure 1). The mean length of the dissected proximal phalanges was 101 

44.4mm (SD 0.99) in the partially threaded group and 44.3mm (SD 0.89) in the fully 102 

threaded group. The osteotomy was located at a mean of 34.0% (SD 0.76) of the 103 

length in the partially threaded group and at 34.0% (SD 0.68) in the fully threaded 104 

group, modeling a proximal-third fracture of the proximal phalanx. Subsequently, a K-105 

wire was inserted along the bone axis, spanning the osteotomy site. The proximal 106 

articular surface was predrilled using the appropriate cannulated drill, followed by 107 

screw osteosynthesis performed in an antegrade direction. While both antegrade and 108 

retrograde approaches are well-supported in the literature for managing unstable 109 

extra-articular diaphyseal fractures of the proximal phalanx, the antegrade approach 110 
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was selected due to its superior fracture control for fractures located near the base of 111 

the phalanx10,11. 112 

Careful consideration was given to the strategic placement of the screws, ensuring 113 

that their larger heads were firmly anchored in the subchondral bone of the proximal 114 

articular surface. Through this meticulous approach, the transverse osteotomy was 115 

consistently located at the midpoint of the screw length. 116 

Initially, 18 pairs of phalanges were included in the study; however, only 13 pairs 117 

were found eligible for inclusion into this biomechanical study. The requirement for 118 

internal fixation was the ability to withstand at least 25N at three-point bending load-119 

to-failure testing. This threshold was set based upon a biomechanical study by 120 

Fowler et al., demonstrating that the proximal phalanx experiences forces 121 

approaching 25N during common activities, such as jar opening13.The exclusion of 122 

five pairs was attributed to issues stemming from our study design, which sought to 123 

standardize screw diameter and length to eliminate bias associated with using 124 

screws from different brands, each with varying properties and potentially even larger 125 

differences in intrinsic maximal elastic force. As a result, phalanges where the 126 

selected screw types were unsuitable—unable to sustain a minimal elastic force of 127 

25N—were excluded from the study. Three pairs of phalanges were excluded 128 

because of improper screw sizing. The screw diameter was too small to achieve 129 

adequate purchase in the medullary canal in two pairs and too large in another pair. 130 

In the latter pair, we encountered extreme difficulty in introducing the screw into the 131 

phalanges. Stable fixation could not be achieved in one pair, due to severe 132 

osteoporosis. Additionally, another pair was excluded due to a bony malunion in one 133 

of the phalanges. 134 

 135 
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Biomechanical testing 136 

Both screws used in this experiment were submitted to a three-point bending load-to-137 

failure test (Zwick Z2.5, load cell 500N, resolution 0.005N), enabling comparison of 138 

their intrinsic maximal elastic force. Following intramedullary fixation of the 139 

osteotomy, phalanges from both osteotomy groups underwent a dorsal-to-palmar 140 

three-point bending load-to-failure test (Figure 2). This testing method closely mimics 141 

the classical extension-type trauma mechanism observed in proximal phalanx 142 

fractures, which arises from the interplay of various soft tissue structures. 143 

Specifically, the insertion of interosseous muscles at the base of the proximal 144 

phalanx leads to flexion of the proximal fracture fragment, resulting in an apex-volar 145 

deformity. Additionally, the longitudinal compression force exerted by flexor and 146 

extensor tendons serves to shorten the phalanx while extending the distal fragment. 147 

Outcome measures of the test included maximal elastic force (N) and deformation 148 

resistance (N/mm), with the latter determined from the linear region of the loading 149 

curves. Each test of the bone-screw construct was concluded either when the screw 150 

loosened from the bone or when the screw began to bend. The obtained results 151 

demonstrated a normal distribution, thus enabling the utilization of a parametric test 152 

(paired samples Student's t-test) for comparing the outcomes between the two 153 

groups. Statistical significance was set at a P value of < 0.05. 154 

 155 

RESULTS 156 

In the comparison between screw types, the three-point bending load-to-failure 157 

revealed a maximal elastic force of 121N for the fully threaded screw and 165N for 158 

the partially threaded screw, both with similar dimensions. Correspondingly, the 159 

deformation resistance measured 134N/mm and 166N/mm, respectively. The results 160 
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of the dorsal-to-palmar three-point bending load-to-failure test of the bone-screw 161 

combinations are illustrated in Table 1. In this table, the key differences between the 162 

two screw groups are highlighted and they are visualized in Figure 3. Figure 4 163 

portrays the strain or deformation resulting from force application on the bone-screw 164 

combination in specimen 3 digit III, while Figure 5 illustrates the method used to 165 

identify the bending point of both curves, signifying the elastic limit where 166 

osteosynthesis begins to fail. The slope at the onset of each curve corresponds to 167 

the reversible deformation resistance of the bone-screw combination. We established 168 

a permanent deformation threshold of 60µm (0.2% of the support span of 30mm) to 169 

denote the maximal elastic force of the osteosynthesis. Beyond this point, the force 170 

curve flattens, indicating permanent damage to the osteosynthesis device and 171 

eventual failure. 172 

Furthermore, in the bone-screw construct with the fully threaded screw, the mean 173 

maximal elastic force reached 155.2N (95% CI: 121.1 to 189.3), compared to 101.8N 174 

(95% CI: 56.1 to 147.5) in the bone-screw construct with the partially threaded screw. 175 

This difference was statistically significant (P < 0.05), highlighting the superior 176 

maximal elastic force associated with fully threaded screw fixation. This was 177 

observed despite the finding that the fully threaded screw was intrinsically weaker 178 

compared to the partially threaded screw. Additionally, regarding deformation 179 

resistance, the fully threaded screw group exhibited a mean value of 145.2N/mm 180 

(95% CI: 91.8 to 198.8), while the partially threaded screw group showed 98.6N/mm 181 

(95% CI: 66.7 to 130.4). This disparity was also statistically significant (P < 0.05). 182 

 183 

DISCUSSION 184 
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Fractures of the proximal phalanx pose treatment challenges due to potential 185 

malunions affecting functional outcomes. Surgical management aims to achieve 186 

stable fixation to facilitate early mobilization and prevent joint stiffness. Although plate 187 

and screw osteosynthesis, as well as K-wire fixation are still commonly used in 188 

proximal phalanx fracture management, IMHCS fixation has gained interest in the 189 

treatment of specific fracture patterns because this technique offers favorable 190 

outcomes with minimal complications13. 191 

The value of IMHCSs in managing proximal phalanx fractures has been validated in 192 

two cadaveric studies. A cadaveric study by Miles et al. demonstrated that the 193 

IMHCS provided biomechanical stability comparable to that of plate-and-screw 194 

fixation for short oblique P1 fractures8. Raush et al. tested torsional strength in 195 

transverse distal epiphyseal fractures of the proximal phalanx9. The fractures were 196 

stabilized using crossed K-wires, plate and screw osteosynthesis, and retrograde 197 

IMHCS fixation with a partially threaded screw. The results showed no significant 198 

difference in load to failure between IMHCS fixation and plate and screw fixation. In 199 

comparison, Kirschner wires appeared to be inferior in terms of displacement 200 

properties and primary stability. 201 

In our study, we selected two IMHCS types with similar biometric dimensions, 202 

inserted in an antegrade direction. Our three-point bending test revealed an inferior 203 

maximal elastic force and deformation resistance in the fully threaded screw 204 

compared to the partially threaded screw. Nonetheless, the bone-screw combination 205 

exhibited superior stability in the fully threaded screw group, highlighting the intricate 206 

interplay between screw design and biomechanical performance. 207 



11 

 

The superior performance of the fully threaded screw in IMHCS fixation of the 208 

proximal phalanx, particularly in terms of maximal elastic force and deformation 209 

resistance compared to the partially threaded screw, can be attributed to the unique 210 

anatomy of the medullary space within the proximal phalanx. Phalanges, 211 

characterized by their flattened shape, exhibit a slightly ovoid medullary canal14. 212 

When selecting the appropriate diameter of the IMHCS, it is critical to measure the 213 

anteroposterior diameter rather than the latero-lateral diameter to avoid an 214 

overestimation of the required screw size, which can compromise outcome due to 215 

screw bending and fracture15,16. Optimal screw placement of the IMHCS in the 216 

proximal phalanx focuses on engaging the volar and dorsal cortices, rather than the 217 

lateral cortical walls. At the proximal metaphysis of the proximal phalanx, the 218 

medullary canal is broader in both anteroposterior and latero-lateral dimensions. 219 

Considering these anatomical nuances, optimizing the contact of the compression 220 

screw thread with the inner cortical surface of the proximal phalanx enhances 221 

construct rigidity. This optimization is achievable by utilizing a fully threaded screw,  222 

which provides superior performance compared to a partially threaded screw. 223 

This issue is less significant in metacarpal fractures because the metacarpals are 224 

longer bones that lack the flattened shape and ovoid medullary canal seen in 225 

phalanges. In metacarpals, selecting the appropriate screw diameter is more 226 

straightforward and should aim for a canal fill ratio between 0.75 and 0.9, as 227 

described by Chambers et al17.  228 

Our study has limitations that warrant consideration. First, while our focus was on 229 

evaluating the maximal elastic force and deformation of bone-screw constructs, it is 230 

important to acknowledge that this approach doesn't include the cyclic testing needed 231 

to simulate the multitude of low-load movements typical during rehabilitation. To 232 
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simulate physiological loading, the combination of torsional loading and cyclic 233 

craniocaudal loading could have been an alternative testing method. Nonetheless, no 234 

testing procedure comprehensively mimics the extremely complicated arm loading 235 

conditions in the human body during daily activities18. Despite this, we maintain that 236 

assessing maximal elastic force and deformation resistance remains the minimum 237 

requirement for comparing fixation methods effectively. 238 

Second, our mechanical testing lacked the inclusion of secondary fracture stabilizers, 239 

such as periosteum, flexor, and extensor tendons, as well as skin and subcutaneous 240 

tissue, all of which were intentionally removed. Additionally, given the nature of our 241 

study, we were unable to account for factors such as fracture hematoma and the 242 

inflammatory response, which are present in clinical conditions. The fracture 243 

hematoma acts as a biomechanical cushion, mitigating excessive movement at the 244 

fracture site and providing initial stability necessary for subsequent callus formation. It 245 

establishes a provisional matrix that supports the influx of inflammatory cells and the 246 

formation of granulation tissue, setting the stage for healing7. The inflammatory 247 

phase is essential for bone fracture healing, as it regulates the recruitment, 248 

proliferation, differentiation, and activation of hematopoietic and mesenchymal cells. 249 

Deficiencies in cell signaling, inhibition of acute inflammation, or chronic inflammation 250 

due to persistent adverse stimuli can impair fracture healing19.  251 

Third, in this biomechanical study, only metacarpal bones of the index, middle and 252 

ring fingers were used. No conclusions can be drawn regarding metacarpal bones of 253 

the thumb or little finger.  254 
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Fourth, variability in bone quality, size, and density among the cadaveric specimens 255 

used in this study could also influence the results, introducing another potential 256 

limitation. 257 

In conclusion, our study demonstrates that fully threaded IMHCS fixation, applied in 258 

an antegrade direction, provides superior resistance to failure compared to the 259 

partially threaded IMHCS fixation in a cadaveric fracture model involving transverse 260 

proximal third fractures of the proximal phalanx of the second, third, and fourth 261 

fingers. While the fully threaded IMHCS technique demonstrates enhanced 262 

resistance to failure compared to the partially threaded technique, the latter still 263 

provides adequate fracture stabilization and remains valuable across various fracture 264 

types.  265 
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FIGURE LEGENDS 323 

Figure 1 324 

Osteotomy and osteosynthesis of the cadaveric phalanges. A Proximal phalanx with 325 

a fully threaded screw. B Proximal phalanx with a partially threaded screw. C 326 

Transverse osteotomy at 15mm distal from the proximal articular surface of the 327 

proximal phalanx. D screw insertion in an antegrade direction. 328 

 329 

Figure 2 330 

Biomechanical testing: dorsal-to-palmar three point bending load-to-failure test. A 331 

Starting point of the test. B Failure of the osteosynthesis by downward bending. 332 

 333 

Figure 3 334 

The comparison of the maximal elastic force of the bone-screw construct with the 335 

fully threaded screw and the partially threaded screw is displayed in plots A and B. 336 

The comparison of the deformation resistance of both bone-screw constructs is 337 

displayed in plots C and D. Paired samples student’s t-tests demonstrated significant 338 

differences in maximal elastic force as well as deformation resistance, highlighting 339 

the superior maximal elastic force associated with fully threaded screw fixation. (* = 340 

p<0.05) 341 

 342 

Figure 4 343 

The strain or deformation resulting from the force applied to the bone-screw 344 

combination in specimen 3, digit III. The purple curve corresponds to the fully 345 

threaded screw and the green curve to the partially threaded screw. 346 

 347 
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Figure 5 348 

The slope of the curve represents the elasticity of the bone-screw combination in 349 

specimen 3, digit III. A line parallel to the slope of the curve was drawn, indicating a 350 

0.2% permanent deformation. The point where the curve intersected this second line 351 

was considered the maximal elastic force of the osteosynthesis. A Maximal 352 

deformation resistance in the antegrade screw insertion. B Maximal deformation 353 

resistance in the retrograde screw insertion.  354 
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Table 1 

Specimen  Group 1 – Fully threaded Group 2 – Partially threaded 

  F Max  

(N) 

Deformation 

(N/mm) 

F Max 

 (N) 

Deformation 

(N/mm) 

1 – digit II 135 125.4 44.9 21 

2 – digit II 218.7 67.7 46.8 36.7 

2 – digit III 166.0 103.2 55.1 60.2 

2 – digit IV 105.8 68.2 28.2 17.1 

3 – digit II 213.2 84.5 283.3 92.1 

3 – digit III 199.7 90.7 137.4 79.0 

3 – digit IV 210.5 93.1 225.5 154.1 

4 – digit IV 194.3 72.0 74.5 67.8 

5 – digit III 151.1 260.8 204.4 202.3 

5 – digit IV 132.3 327.0 26.0 111.4 

6 – digit II 70.3 202.4 54.6 156.4 

6 – digit III 179.0 269.5 56.3 121.6 

6 – digit IV 41.2 123.0 86.1 161.9 

 

Results of the biomechanical testing. F Max = maximal elastic force. 

Table Click here to access/download;Table;Table 1.docx

https://www2.cloud.editorialmanager.com/jhs/download.aspx?id=651085&guid=245df1f2-a145-4735-8353-fe2887a1b8fb&scheme=1
https://www2.cloud.editorialmanager.com/jhs/download.aspx?id=651085&guid=245df1f2-a145-4735-8353-fe2887a1b8fb&scheme=1


DISCLOSURE OF POTENTIAL CONFLICT-OF-INTEREST 
 
All accepted articles will be published only after the signed disclosure statements have been completed.  
The information will be published as a footnote to the article on the Title page.   
 

Please respond to each of the following questions by checking the appropriate boxes.  

Each author must complete his/her own form. 

 
1. Did the author of the manuscript receive funding, grants, or in-kind support in support of the research or the 

preparation of the manuscript? 
 

 x NO 
   
  YES, support received from the following persons, agencies, industrial or commercial parties is 

disclosed here: 
   ___________ 

(Please use additional sheets if necessary) 
 

If yes, did the support include contractual or implied restriction on utilization or publication of 
the data and/or review of the data prior to publication? Please provide details.  
 

  NO 
   
  YES. Describe the support:  

                                    ___________ 
2 Did the author have association or financial involvement (i.e. consultancies/advisory board, stock 

ownerships/options, equity interest, patents received or pending, royalties/honorary) with any organization 
or commercial entity having a financial interest in or financial conflict with the subject matter or research 
presented in the manuscript? 
 

 x NO 
   
  YES, the association or financial involvement of the authors is disclosed below. 
  1.  
  2.  
  3.  
  (Use additional sheets if necessary)  
 
 
 
Author Name/Signature: Bert Vanmierlo 
 
Title of Article: Fully threaded versus partially threaded intramedullary headless compression 
screw fixation for proximal third fractures of the proximal phalanx: a biomechanical study.  
 
Manuscript Number: N.A. 
 
Date: 15 June 2024 

Conflict of Interest

Bert 
Vanmierlo

Digitaal ondertekend 
door Bert Vanmierlo 
Datum: 2024.06.15 
12:35:17 +02'00'



DISCLOSURE OF POTENTIAL CONFLICT-OF-INTEREST 
 
All accepted articles will be published only after the signed disclosure statements have been completed.  
The information will be published as a footnote to the article on the Title page.   
 

Please respond to each of the following questions by checking the appropriate boxes.  

Each author must complete his/her own form. 

 
1. Did the author of the manuscript receive funding, grants, or in-kind support in support of the research or the 

preparation of the manuscript? 
 

 x NO 
   
  YES, support received from the following persons, agencies, industrial or commercial parties is 

disclosed here: 
   ___________ 

(Please use additional sheets if necessary) 
 

If yes, did the support include contractual or implied restriction on utilization or publication of 
the data and/or review of the data prior to publication? Please provide details.  
 

  NO 
   
  YES. Describe the support:  

                                    ___________ 
2 Did the author have association or financial involvement (i.e. consultancies/advisory board, stock 

ownerships/options, equity interest, patents received or pending, royalties/honorary) with any organization 
or commercial entity having a financial interest in or financial conflict with the subject matter or research 
presented in the manuscript? 
 

 x NO 
   
  YES, the association or financial involvement of the authors is disclosed below. 
  1.  
  2.  
  3.  
  (Use additional sheets if necessary)  
 
 
 
Author Name/Signature: Bruno Vandekerckhove 
 
Title of Article: Fully threaded versus partially threaded intramedullary headless compression 
screw fixation for proximal third fractures of the proximal phalanx: a biomechanical study.  
 
Manuscript Number: N.A. 
 
Date: 23 June 2024 

DocuSign Envelope ID: 4ABB4FB1-5D50-4ED2-ACE2-73B86035D75D



DISCLOSURE OF POTENTIAL CONFLICT-OF-INTEREST 
 
All accepted articles will be published only after the signed disclosure statements have been completed.  
The information will be published as a footnote to the article on the Title page.   
 

Please respond to each of the following questions by checking the appropriate boxes.  

Each author must complete his/her own form. 

 
1. Did the author of the manuscript receive funding, grants, or in-kind support in support of the research or the 

preparation of the manuscript? 
 

 x NO 
   
  YES, support received from the following persons, agencies, industrial or commercial parties is 

disclosed here: 
   ___________ 

(Please use additional sheets if necessary) 
 

If yes, did the support include contractual or implied restriction on utilization or publication of 
the data and/or review of the data prior to publication? Please provide details.  
 

  NO 
   
  YES. Describe the support:  

                                    ___________ 
2 Did the author have association or financial involvement (i.e. consultancies/advisory board, stock 

ownerships/options, equity interest, patents received or pending, royalties/honorary) with any organization 
or commercial entity having a financial interest in or financial conflict with the subject matter or research 
presented in the manuscript? 
 

 x NO 
   
  YES, the association or financial involvement of the authors is disclosed below. 
  1.  
  2.  
  3.  
  (Use additional sheets if necessary)  
 
 
 
Author Name/Signature: Leen Popleu 
 
Title of Article: Fully threaded versus partially threaded intramedullary headless compression 
screw fixation for proximal third fractures of the proximal phalanx: a biomechanical study.  
 
Manuscript Number: N.A. 
 
Date: 23 June 2024 

DocuSign Envelope ID: 8CF2FDB1-D659-402D-BB5B-1C2946EA4155



DISCLOSURE OF POTENTIAL CONFLICT-OF-INTEREST 
 
All accepted articles will be published only after the signed disclosure statements have been completed.  
The information will be published as a footnote to the article on the Title page.   
 

Please respond to each of the following questions by checking the appropriate boxes.  

Each author must complete his/her own form. 

 
1. Did the author of the manuscript receive funding, grants, or in-kind support in support of the research or the 

preparation of the manuscript? 
 

 x NO 
   
  YES, support received from the following persons, agencies, industrial or commercial parties is 

disclosed here: 
   ___________ 

(Please use additional sheets if necessary) 
 

If yes, did the support include contractual or implied restriction on utilization or publication of 
the data and/or review of the data prior to publication? Please provide details.  
 

  NO 
   
  YES. Describe the support:  

                                    ___________ 
2 Did the author have association or financial involvement (i.e. consultancies/advisory board, stock 

ownerships/options, equity interest, patents received or pending, royalties/honorary) with any organization 
or commercial entity having a financial interest in or financial conflict with the subject matter or research 
presented in the manuscript? 
 

 x NO 
   
  YES, the association or financial involvement of the authors is disclosed below. 
  1.  
  2.  
  3.  
  (Use additional sheets if necessary)  
 
 
 
Author Name/Signature: Jean Goubau 
 
Title of Article: Fully threaded versus partially threaded intramedullary headless compression 
screw fixation for proximal third fractures of the proximal phalanx: a biomechanical study.  
 
Manuscript Number: N.A. 
 
Date: 23 June 2024 

DocuSign Envelope ID: D38020F0-95ED-4EC5-B77B-91B658994944



DISCLOSURE OF POTENTIAL CONFLICT-OF-INTEREST 
 
All accepted articles will be published only after the signed disclosure statements have been completed.  
The information will be published as a footnote to the article on the Title page.   
 

Please respond to each of the following questions by checking the appropriate boxes.  

Each author must complete his/her own form. 

 
1. Did the author of the manuscript receive funding, grants, or in-kind support in support of the research or the 

preparation of the manuscript? 
 

 x NO 
   
  YES, support received from the following persons, agencies, industrial or commercial parties is 

disclosed here: 
   ___________ 

(Please use additional sheets if necessary) 
 

If yes, did the support include contractual or implied restriction on utilization or publication of 
the data and/or review of the data prior to publication? Please provide details.  
 

  NO 
   
  YES. Describe the support:  

                                    ___________ 
2 Did the author have association or financial involvement (i.e. consultancies/advisory board, stock 

ownerships/options, equity interest, patents received or pending, royalties/honorary) with any organization 
or commercial entity having a financial interest in or financial conflict with the subject matter or research 
presented in the manuscript? 
 

 x NO 
   
  YES, the association or financial involvement of the authors is disclosed below. 
  1.  
  2.  
  3.  
  (Use additional sheets if necessary)  
 
 
 
Author Name/Signature: Bert O. Eijnde 
 
Title of Article: Fully threaded versus partially threaded intramedullary headless compression 
screw fixation for proximal third fractures of the proximal phalanx: a biomechanical study.  
 
Manuscript Number: N.A. 
 
Date: 23 June 2024 

DocuSign Envelope ID: CDB66F7E-CF14-40F8-9192-49ECF8E106E6



DISCLOSURE OF POTENTIAL CONFLICT-OF-INTEREST 
 
All accepted articles will be published only after the signed disclosure statements have been completed.  
The information will be published as a footnote to the article on the Title page.   
 

Please respond to each of the following questions by checking the appropriate boxes.  

Each author must complete his/her own form. 

 
1. Did the author of the manuscript receive funding, grants, or in-kind support in support of the research or the 

preparation of the manuscript? 
 

 x NO 
   
  YES, support received from the following persons, agencies, industrial or commercial parties is 

disclosed here: 
   ___________ 

(Please use additional sheets if necessary) 
 

If yes, did the support include contractual or implied restriction on utilization or publication of 
the data and/or review of the data prior to publication? Please provide details.  
 

  NO 
   
  YES. Describe the support:  

                                    ___________ 
2 Did the author have association or financial involvement (i.e. consultancies/advisory board, stock 

ownerships/options, equity interest, patents received or pending, royalties/honorary) with any organization 
or commercial entity having a financial interest in or financial conflict with the subject matter or research 
presented in the manuscript? 
 

 x NO 
   
  YES, the association or financial involvement of the authors is disclosed below. 
  1.  
  2.  
  3.  
  (Use additional sheets if necessary)  
 
 
 
Author Name/Signature: Joris Duerinckx 
 
Title of Article: Fully threaded versus partially threaded intramedullary headless compression 
screw fixation for proximal third fractures of the proximal phalanx: a biomechanical study.  
 
Manuscript Number: N.A. 
 
Date: 23 June 2024 

DocuSign Envelope ID: 0161BFD4-4027-47A0-B89F-6CB7F50BC9A6



 COPYRIGHT AGREEMENT 
AUTHORS’ RELEASE 

 
 On behalf of all the authors, I hereby grant and assign to the American Society for 
Surgery of the Hand (the “Society”) the entire copyright in and to the article tentatively entitled 
Fully threaded versus partially threaded intramedullary headless compression screw 
fixation for proximal third fractures of the proximal phalanx: a biomechanical study. 
 
 (the “Work”), including the exclusive right to publish the Work in all forms and media effective 
if and when it is accepted for publication by the Society. 
 
 The authors hereby represent and warrant that all portions of the Work are our own 
original creations; that the content of the Work is accurate to the best of our knowledge and does 
not violate any copyright, proprietary or personal rights of others; and that we have not 
previously granted any rights to other parties that are inconsistent with the rights herein granted 
to the Society.  We hereby acknowledge that the Society and the Publisher of The Journal of 
Hand Surgery will be relying on this Authors’ Release if the Work is published. 
 
 The authors hereby indemnify and hold harmless the Society and the Publisher of The 
Journal of Hand Surgery and their respective officers, directors, members, employees, and 
agents from and against any and all claims, actions, losses, demands, costs, reasonable attorneys’ 
fees, and other expenses arising directly or indirectly from the inaccuracy or breach of any of the 
aforementioned representations, covenants, and warranties. 
 
 The Society undertakes no obligation to publish the Work and will return all rights herein 
granted by the authors upon written request if the Work is not published within 18 months of this 
Release. 
 
 US National Institutes of Health (NIH) voluntary posting/ “Public Access Policy” 
Elsevier facilitates author posting in connection with the voluntary posting request of the NIH 
(referred to as the NIH “Public Access Policy,” see 
http://www.nih.gov/about/publicaccess/index.htm) by posting the peer-reviewed author’s 
manuscript directly to PubMed Central on request from the author, 12 months after formal 
publication. Upon notification from Elsevier of publication, we will ask you to confirm via e-
mail (by e-mailing us at NIHauthorrequest@elsevier.com) that your work has received NIH 
funding (with the NIH award number) and that you intend to respond to the NIH request. Upon 
such confirmation, Elsevier will submit to PubMed Central on your behalf a version of your 
manuscript that will include peer-review comments, for posting 12 months after the formal 
publication date. This will ensure that you will have responded fully to the NIH request policy. 
There will be no need for you to post your manuscript directly to PubMed Central, and any such 
posting is prohibited. Individual modifications to this general policy may apply to some Elsevier 
journals and its society publishing partners. 
 
 As the primary author of the Work, I have full authority to act on behalf of the other 
authors in any matter arising from this Release, including but not limited to, review and approval 
of the edited Work. 
 
Signed:                                                                    Date:   15 June 2024                         

Copyright Transfer Form

Bert 
Vanmierlo

Digitaal ondertekend 
door Bert Vanmierlo 
Datum: 2024.06.15 
13:07:52 +02'00'


