
A Novel External Fixation Technique for Injuries of the Proximal 
Interphalangeal Joint

Abstract

SUMMARY
• The described novel external fixation technique is inexpensive and minimizes 

necessary resources, requiring only K-wires and K-wire caps.
• In addition to avoidance of rubber band rupture and pin-to-pin contact, this 

technique is advantageous in that it provides sufficient joint distraction and 
stabilization throughout range of motion.

HYPOTHESIS: Several models of dynamic digital external fixators have been used for
the management of complex injuries involving the proximal interphalangeal joint. We
hypothesized that a novel external fixator which utilizes only K-wires and K-wire caps
would provide adequate joint distraction and stabilization while avoiding the pitfalls of
existing designs.

MATERIALS: K-Cap-ES (Westcon Orthopedics), green color for size .062 K-wire x 2 • K-
Cap-ES, blue color for size .045 K-wire x 2 • 0.045 K-wires x 3 • 0.062 K-wire • Wire-
driver • Wire cutter • Needle driver • Frazier suction tip

RESULTS: This fixation technique yields a sturdy construct that can withstand aggressive
early motion protocols with a therapist. No parts require removal or exchange prior to
final follow-up, and only routine pin site care and dressing changes are required.
Average range of motion of the PIP joint at final follow up in our series is 10 degrees of
extension and 90 degrees of flexion
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Figure 1:: Sequential application of external fixator demonstrating (a) Wire 
1 across proximal phalangeal head (b) Wire 2 across middle phalangeal 
head (c) bending of wire ends (d) distraction of joint on lateral x-ray.

Figure 2: Intra-operative and post-
operative radiographs confirming 
appropriate wire configuration and 
reduction of the ring finger pilon 
fracture
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1. Advance 0.045 K-wire (Wire “1”) transversely 
across the proximal phalangeal head (Fig 1a) 

2. Advance second 0.045 K-wire (Wire “2”) across the 
middle phalangeal head. (Fig 1b)

3. Bend the two free ends of Wire “1” 90 degrees, 
cutting the ends where they intersect Wire “2.” 

4. Slide the two prepared blue caps onto the ends of 
Wire “2.” Next, insert the two ends of Wire “1” into 
the open ends of the blue caps on the construct. 

5. The free ends of Wire “2” are then bent at their 
base on the blue cap and cut (Figure 1d). 

6. Advance a 0.045 K-wire (Wire “3”) across the 
middle phalanx just distal to the fracture at the 
metadiaphyseal junction

o For dorsal fracture-dislocations, place wire 
dorsal to the mid-axial line 

o For volar fracture-dislocations, place wire 
volar to the mid-axial line

7. Slide the green cap along Wire "1" until it aligns at 
the same level of Wire “3,” advancing Wire 
"3" to penetrate through the green cap, creating a 
90-degree angle between Wire “1” and “3.” The 
excess ends of Wire “3” are removed using a wire 
cutter.

8. Final orthogonal fluoroscopic images are obtained 
to confirm proper construct placement and 
articular reduction. The PIP joint is then passively 
manipulated under live fluoroscopy in the lateral 
projection through full range of motion to evaluate 
the stability of the construct and concentricity of 
the joint. 


