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THREE-BONE CARPAL FUSION

Three-bone carpal fusion using two 10mm x 12mm Z-staples for better outcomes in 
post-operative range of motion and decreased morbidity in the management of midcarpal 
arthritis. The patient presented to Dr. Couzens with progressive radial wrist pain following 
complications with initial treatment of a scaphoid fracture and subsequent non-union. 
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CASE INTRODUCTION
46 year old female, right hand dominant patient presenting with wrist 
pain, preventing her from working. Pain has been progressively 
increasing since 2017.
 
CASE PRESENTATION
Patient initially presented in March 2012 with scaphoid non-union of the 
right hand. This was managed in October 2012 with iliac bone graft and 
retrograde screw fixation.  In March 2014, patient presented with pain 
and collapsed fracture and hardware protrusion were found. Revision 
fixation and bone grafting followed, which resulted in union with 
deformity and residual pain. In November 2012, screws were removed.

In June 2017, due to persistent pain, a styloidectomy and arthroscopic 
debridement were performed. This yielded short term relief with 
lifestyle modications. In early 2020, the patient presented to 
Dr Couzens with recurrence of right wrist pain. X-ray showed signs of 
scapho-lunate-capitate arthritis.

PRE-OP PLAN
To decrease morbidity and maintain wrist motion, Dr Couzens elected to 
perform a three-bone carpal fusion. Emerging evidence suggests best 
case post-operative range of motion would be achieved with the chosen 
procedure. Dr Couzens selected the Z-staple based on the reliable 
compression profile and simplicity of use to minimize operative time. 

OPERATIVE APPROACH
Triquetrum resection and harvesting 
Dr Couzens selected a midline dorsal approach, performing a 
longitudinal capsulotomy and a triquetral resection. The lunotriquetral 
ligament was divided and the capsular attachments elevated with a 
Periosteal elevator. The triquetrum was mobilised and the palmar 
capsule attachments divided by sharp dissection and the triquetrum 
removed. The triquetrum was split with an oscillating saw, and 
cancellous bone was harvested for grafting. 

Scaphoid resection and harvesting
The scapholunate ligament was divided. A periosteal elevator was used 
to divide all dorsal capsuloligamentous attachments. The scaphoid was 
grasped with bone rongeurs and the palmar attachments divided with 
the periosteal elevator. The periosteal elevator could then be worked 
distally around the scaphoid as it was elevated. The scaphoid was then 
split and harvested as per the triquetrum for bone grafting. 

Fusion site preparation
The wrist was placed in forced flexion to improve visibility and access. 
The articular surfaces were debrided and then treated with burr and 
saline irrigation until subchondral bleeding was noted. Bone graft was 
placed into the fusion site.
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Staple length selection
The midcarpal joint was reduced to neutral alignment and compressed by 
the assistant. The insertion point in the lunate was selected first as 
lunate placement is critical; there is less space for placement in the 
dorsal aspect of the lunate, compared to the hamate and capitate. The 
lunate pin was placed as distal as possible without broaching the 
midcarpal joint. This distal position minimises the risk of the staple 
impinging on the dorsal lip of the radius in extension. Staple selection was 
achieved by measuring the distance from the proximal pin to the ideal 
insertion site in the proximal capitate. This was repeated with the 
lunohamate staple to determine the desired length.   

Staple insertion
By using the staple handle as a template, the definitive distal pin position 
was identified.The second drill pin was inserted through the Z-staple 
handle. Increased compression can be achieved by inserting the drill pin 
with a slight diverging trajectory. Once inserted, both drill pins were
removed and both staple legs were inserted into the corresponding holes. 
With assistance and stabilising the wrist, the staple was inserted by 
tapping on the handle with a mallet.   

Z-staple compression 
It is useful to understand the mechanism of compression is useful for this 
procedure. The Z-staple generates compression through a 
geometric taper design; as the staple is inserted, the distance between 
the legs naturally decreases, bringing the holes closer together, 
generating compression. 

Closing 
Irrigation and closing was then performed, followed by the immobilisation 
of the wrist into a plaster slab.  

FOLLOW-UP
Patient remained in the slab for 3 days. Following this, the slab was 
removed and the patient was allowed to mobilise without weight bearing. 
X-rays taken at 6 weeks post-operatively showed evidence of union. The 
arthrodesis consolidated within three months, after which restrictions 
were removed.  

DISCUSSION
Three-bone fusion intially described by Dr Gregory Bain has become the 
preferred method of management of midcarpal arthritis. Emerging 
literature suggests it yields improved outcomes for ROM, removes 
concerns of triquetral non-union, and has the advantage of providing 
copious bone graft options. Staples are the implant of choice as they 
allow flexibility in the construct, allowing the surgeon to work with and 
around patient-specific deformities and offer a low-profile implant that 
minimises irritation and avoids crossing the arthrodesis site as common 
with screws. 

The Z-staple is the preferred implant as the geometric taper design 
provides reliable compression that is less dependent on leg length. The 
all-in-one design and sterile packed Z-staple implant improves workflow 
in the operating theatre, while the all-titanium material removes concerns 
of metal hypersensitivity.  


