
Scaphoid fractures comprise 60% of all carpus fractures1 with non-
union rates reported to be 5 to 15%2,3. Proximal pole fractures are
at greatest risk for no-nunion (>50%) due to disrupted retrograde
blood flow. Non-unions are complicated by a predictive progression
of arthritis; scaphoid non-union advanced collapse (SNAC wrist). As
a result, timely treatment of non-unions is critical. Scaphoid non-
union treatment with Non-Vascular Bone Graft (NVBG) relies
primarily on creeping substitution with a union rate of 47%4.
Vascularized Bone Grafts (VBG) is an alternative treatment for
scaphoid non-unions. The advantage of VBG is the restoration of
blood supply and viable osteocytes which can lead to faster and
more reliable healing4. Iliac crest bone graft, 1,2 intercompartmental
supraretinacular artery (1,2 ICSRA) and Medial Femoral Condyle
(MFC) are the three most commonly VBGs used in scaphoid non-
union surgery. Jones et al compared the distal radius pedicle graft
to that of MFC with a 40% union rate in the distal radius cohort and
a 100% union in the MFC2. Burger et al also demonstrated similar
results with MFC graft for proximal pole reconstruction with 15 of 16
reconstructions healing. 5

Although these results are impressive, it remains to be seen if
scaphoid non-unions with MFC grafts are reproducible at other
centers using the same technique. The purpose of this study was to
review our results of the treatment of scaphoid non-unions with MFC
graft from our institution. We postulate our result will demonstrate
higher graft failure. By sharing our results it may help guide surgical
indications and surgical technique
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Methods

Results

The study consisted of 18 males and 1 female with a mean age of
26+7.7 years. Initial treatment was nonoperative (8), ORIF (8),
vascularized autograft (excluding MFC) (1), and multiple operations
(ORIF +/- autograft) (2). 15 of 19 fractures were scaphoid waist
fractures and 4 proximal pole fractures. Time from initial fracture to
treatment with free vascularized medial femoral condyle graft was
delayed on average 2.4 years (range 0.5 to 12).
A total of 14 patients had adequate follow up with 8 fractures (57%)
deemed “healed” and 6 (43%) “failed” with average follow up of
13.5 months. Five patients lacked the proper follow-up/imaging to
accurately determine scaphoid union. Fracture healing was
assessed by CT for 14 and radiographs for 4.
Preoperatively, “failed” were significantly more likely to have a
radioscaphoid arthritis (3/6; p<0.05), and a DISI deformity present
on preoperative radiographs (4/6; p<0.05). 2 characteristics found
only in the failure group were smokers (2) and individuals that had
undergone multiple surgeries prior to treatment with MFC (2).
Location of fracture and time to treatment with MFC was found to
be comparable. After failure, 4 individuals elected non-op, 1 a four-
corner fusion, and 1 proximal row carpectomy.

A retrospective chart review was performed for patients with
scaphoid fractures treated with free vascularized medial femoral
condyle graft (CPT – 25430) from 2014-2017 at the Hand Center of
San Antonio. 19 patients treated by 4 different hand fellowship
trained surgeons were identified.
Demographic information and treatment timeline was recorded.
Initial treatments were put into 1 of 4 categories:
1) Nonoperative/nonsurgical treatment, 2) ORIF with headless
compression screw, 3) Vascular autograft (excluding MFC) and 4) All
individuals undergoing multiple surgical treatments (multiple ORIF +/-
autograft.
Perioperative radiographs were performed to determine the presence
or absence of radiocarpal arthritis, midcarpal arthritis, and DISI
deformity. Fracture location was classified as proximal pole,
scaphoid waist, or distal pole.
Patients followed up at a standardized: 6 weeks, 12 weeks, 24
weeks, and final follow up. All radiographs and Computed
Tomography (CT) scan analysis were utilized to fracture patterns
healing.
Final outcomes was determined to be 1) Healed – evidence of
radiographic healing (20-30% of bridging callus), return to activity,
and painless clinical examination; 2) Failed – no evidence of
radiographic healing 3) inadequate follow up – those lost to follow up
and/or without necessary imaging at most recent follow up
examination.
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Current literature indicates non-unions treated with MFC graft has
the most reliable union rate. The initial case series by Doi et al, and
Jones et al demonstrated 100% union rates treated with MFC2,7.
However, Elgammal and Lukas demonstrated a 80% union rate
treated with MFC8, while Aibender et al demonstrated a slightly
better rate of 89%6 with the authors concluding “MFC graft provides
the highest union rate with the shortest time to union in the most
challenging cases”. Using the MFC graft in the most challenging
cases is likely why our success rates (57%) appears to be one of the
lowest documented in the literature.
This case series did not reproduce previously documented success
rates. Risk factors for failure in this series include: 1) smoking, 2)
radioscaphoid arthritis, 3) DISI deformity and 4) history of multiple
surgeries. Out of 6 failures, 4 individuals had multiple risk factors
pre-operatively, and only 1 had no risks factors at all. Compared to
our “healed” cohort no individuals had multiple risk factors and only
1 had 1 risk factor (radiocarpal arthritis). It is difficult to say whether
these factors are relative contraindications to vascularized bone
graft. However, they can help guide perioperative counselling when
comparing bone graft treatment options to the use of salvage
procedures.

Limitations of the study: 1) vascularity of proximal pole at time of
surgery was not documented. 2) Small number of cases 3) Definition
of radiographic healing differs from previous literature.
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