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Previous treatment included ORIF with screw fixation, casting or splinting
alone, or no previous treatment. Healing was assessed by the treating
surgeon with a CT scan or plain radiographs. Healing by CT was defined by
at least 10% bridging trabeculae. 91% (10/11) of patients healed in the PCA
group. Ten of these cases were confirmed by CT. 64% (18/28) of patients
healed in the 1,2 ICSRA group. Fifteen of these patients were assessed by CT
to confirm healing or persistent nonunion. A greater percentage of
persistent nonunions occurred in proximal pole fractures with 50% not
healing in the 1, 2 ICSRA group. However, both proximal pole fractures in
the PCA group healed.

Preoperative AVN was found to be associated with 1 failure in the 1,2
ICSRA group. This patient also was a smoker. All other patients with
suggested AVN preoperatively either by MRI or CT scan went on to heal. The
one failure in the PCA group had a history of smoking, however his failure
was attributed to his hardware failing. 6 of the 9 smokers in the 1,2 ICSRA
group went on to persistent nonunion, for a total healing rate of 30% in
smokers after vascularized bone grafting. 7 additional procedures were
performed in the 1,2 ICSRA group including 3 distal scaphoid excisions, 3
scaphoid excisions and 4 corner fusions and 1 scaphoid excision with
capitolunate fusion.

Complications in PCA group included 1 failure of fixation. In the 1, 2
ICSRA group, there were 3 early losses of fixation. No deep infections, nerve
injuries, or unplanned trips to the OR occurred in either group. In 1 case a
PCA graft was attempted, however, due to size of the artery and possible
iatrogenic injury, a 1,2 ICSRA graft was instead used.

Since described by Braun in 1983 using a pronator quadratus pedicled
bone graft, vascularized bone grafts (VBG) have been successfully used in
the treatment of scaphoid non-unions. The 1,2 intercompartmental
supraretinacular artery (ICSRA) graft was originally described by
Zaidemburg, et al. in 1991. Healing rates have been reported from 27-100%.
The palmar carpal artery (PCA) graft was originally described by Kuhlmann
in 1987. It was further defined by Mathoulin in 1998. Reported healing rates
range from 89.5% to 100%

Introduction

The palmar carpal artery vascularized bone graft is an alternative
treatment for scaphoid non-unions with efficacy equivalent to the
traditional 1, 2 ICSRA graft.

Hypothesis

173 patients from 2009 to 2013 from the Indiana Hand to Shoulder
Center were identified with a scaphoid non-union. 44 patients underwent
VBG. 13 patients had a PCA graft. 31 patients had a 1, 2 ICSRA graft.
Exclusions included 1 patient with a 1,2 ICSRA who was under 14 years old
and 4 patients with insufficient follow up (2 PCA, 2 ICSRA). This resulted in
11  PCA and 28 - 1, 2 ICSRA patients.

A chart review was performed including the time to treatment, prior
treatment, preoperative AVN, tobacco use, union after VBG, complications,
and any secondary procedures performed

Materials and Methods

Results Discussion
Vascularized bone grafting for scaphoid non-unions with the palmar carpal
artery graft is an acceptable alternative to the 1, 2 ICSRA graft.
Considerations of the 1,2 ICSRA:

– Dorsal only dissection for access to proximal pole exposure and
fracture fixation

– Technically straightforward dissection
– Difficult to correct humpback deformity

Considerations of the PCA:
– Single volar approach for structural correction of humpback

deformity
– Avoids dorsal dissection and residual blood supply injury
– Care must be taken not to enter the DRUJ or lunate fossa
– Shorter vascular pedicle

Future studies may include:
– Longer term follow up of the two populations to assess for further

healing, arthrosis, and the need for further procedures
– A randomized control trial comparing the PCA and 1,2 ICSRA

The PCA graft showed a 91% healing rate and should be considered as an
acceptable alternative to 1, 2 ICSRA grafting. Tobacco use is an important
factor in failure. This was the only statistically significant finding among the
factors evaluated affecting ultimate healing.
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Patients M:F Age at surgery Time from injury to VBG Final f/u
PCA 11 11:0 20 yo (16-26) 21 mos (6-48 mos) 5 mos (2-20)
1,2

ICSRA 28 22:6 26 yo (14-58) 20 mos (9 days to 8 yrs) 7 mos(2-30)
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