
We analyzed a cohort of 100 hand CT scans to quantify the 
following metacarpal parameters: cortical bone thickness, 
endosteal/intramedullary diameter, and metacarpal base 
to midshaft length. Additionally, dorsal overhang of the 
metacarpals over their respective carpal bones and 
optimal entry points of a guidewire at the metacarpal head 
for placement of an IMHCS were measured on sagittal CT 
views (Figure 1). 

Materials & Methods

Our study aimed to identify ideal implant dimensions for 
antegrade placement of intramedullary headless 
compression screws (IMHCS) within metacarpal medullary 
canals to obtain interference fit for proximal and mid-shaft 
fractures.

Purpose

A composite of  mean and standard deviation values from 
all metacarpals are listed in Table 1. The ring metacarpal 
had the narrowest mean midshaft metacarpal width 
(coronal plane: 6.9mm and sagittal plane: 7.8mm) and 
medullary canal width (coronal: 2.8 mm and sagittal: 
3.5mm). There was maximal dorsal overhang at the base 
of the thumb (4.5mm) and middle metacarpal (4.1mm). 
The base of the small finger metacarpal had mean ulnar 
overhang of 4.0mm. Dorsal overhang was less at the index 
(1.0mm) and ring (1.4mm) metacarpals (Figure 2). The 
mean length from the metacarpal base to midshaft varied 
from 27 mm (small) to 33mm (index). The optimal entry 
point for guidewire placement over each metacarpal head 
was approximately 4 mm volar to the dorsal cortex.

Results
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Conclusion

Based on measured intramedullary canal thickness at the 
metacarpal midshaft, minimum IMHCS diameters of 
3.5mm (ring), 4.0mm (index, middle, small), and 5.5mm 
(thumb) would be required to achieve interference fit 
within the medullary canal. Based on metacarpal base to 
midshaft distances, minimum IMHCS lengths of 28mm 
(thumb), 37mm (index), 36mm (middle), 33mm (ring), and 
31 mm (small) would be needed to ensure 6 mm fixation 
past midshaft for adequate interference while allowing for 
2 mm of countersinking. 

Antegrade placement of IMHCS for fixation of proximal and 
mid-shaft metacarpal fractures may be most feasible with 
thumb, middle and small metacarpals as their base 
overhang relative to the trapezium, capitate and hamate 
bones, respectively, may allow for clearance of a screw to 
avoid the carpometacarpal joints. It also avoids disruption 
of the extensor mechanism and the MCP joint surface seen 
with the retrograde approach.
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