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There are three morphologies of the capitate
based on its lunate and scaphoid articulations:
flat, spherical, and V-shaped. Following a
proximal row carpectomy (PRC), the capitate
articulates with the lunate facet of the radius,
altering contact biomechanics at the
radiocarpal joint. Therefore, capitate
morphology may influence contact pressures at
the capitolunate articulation and influence
clinical outcomes after PRC. However, it
remains unclear which diagnostic imaging
technique most reliably distinguishes between
capitate morphologies.
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Common radiographic imaging modalities fail to
accurately predict capitate morphology

Introduction

We evaluated the ability of plain radiographs, 2-
dimensional computed tomography (2D-CT), 3-
dimensional (3D)-CT reconstruction, and
magnetic resonance imaging (MRI) to predict
capitate type in 47 fresh frozen cadaver wrists.
Two attending hand surgeons and one hand
surgery fellow characterized capitate type based
on each imaging modality. True capitate type
was determined after gross dissection. We
determined the reliability of each modality to
predict capitate morphology .

Methods

We found all four imaging modalities to have a low sensitivity and
specificity for predicting capitate morphology. Plain radiographs,
2D-CT, 3D-CT, and MRI had sensitivities/specificities of 0.46/0.57,
0.54/0.72, 0.54/0.52, and 0.56/0.65, respectively. All modalities
had high negative predictive values for detecting the more rare V-
shaped capitate subtype (range 91-94%). Inter-rater reliability was
poor for all modalities (See Table 1)

Results

Table 1: Accuracy for each imaging modality to detect variation in capitate morphology.

Modality Sensitivity Specificity PPV NPV Accuracy

X-ray 0.46 0.57 0.31 0.72 0.54

2D-CT 0.54 0.72 0.45 0.79 0.67

3D-CT 0.54 0.52 0.33 0.72 0.52

MRI 0.56 0.65 0.40 0.78 0.62

Our data demonstrate that the most
sensitive and specific modality for
determining capitate morphology was 2D-
CT.  When restricted to V-shaped capitates
alone, the sensitivity of CT in our study was
only 0.17. 2D-CT resulted in 0.64 sensitivity
and 0.82 specificity across all capitate
types. The inability to predict capitate
morphology, specifically the V-shaped
capitate, calls into question the utility of
common diagnostic imaging modalities in
predicting capitate type preoperatively.
Importantly, cost-intensive CT and MRI
modalities were not substantially superior
to plain radiography in distinguishing
capitate types. We also noted a correlation
between the degree of degeneration
around the carpus and the presence of V-
shaped capitates. Further studies will need
to be conducted to determine if flat-type
and V-shaped type capitates represent a
degenerative progression in wrist
pathology.

Conclusions


