The Effects of True Weightbearing on Common Radiographic
Measurements of the Foot
Frank L. Narcisi, DPM, T. Craig Wirt, DPM, Jonathan L. Hook, DPM, MHA, AACFAS, Benjamin G. Potter, DPM
Mercy Hospital and Medical Center Chicago, Illinois 60616

BACKGROUND
Weightbearing radiographs are routine diagnostic exams used to evaluate pathology and
anatomy of the foot and ankle. Often, patients are instructed to place 50% of their weight
on the limb being imaged to most closely reproduce normal load. Studies have shown a
high variability of the actual percentage of weight patients place on the imaged limb. The
purpose of this study was to evaluate the effect various weightbearing statuses had on
different radiographic measurements used to diagnose pathology and plan for surgery.

METHODS
Nine volunteers (18 feet) were enrolled in the study. Dorsal-plantar and lateral x-rays were
taken of the foot with three weightbearing statuses: 25%, 50%, and 100% body weight (+/5lbs). Body weight was obtained with a scale and percentages were calculated. The scale
was placed under the cassette and weightbearing was adjusted to the desired percentage.
Radiographs were obtained and uploaded to the PACS system. The following angles were
measured: 1st intermetatarsal (IM) angle, 1st-5th IM angle, hallux abductus (HA) angle,
metatarsus adductus angle (MAA), Kite’s angle, Meary’s angle (MA), Calcaneal Inclination
angle (CA) ,Talar declination (TD), and Cuboid height (CH). All measurements performed
by a single qualified individual in the typical technique described in the literature. After
acquiring all radiographic measurements from our 12 feet across the three weightbearing
statuses, a paired t-test was used to analyze the data.
Left: Clinical images showing the
standing AP X-ray (left), and our set up
(right) with a scale under the cassette to
calculate percentage of weightbearing
at the time of imaging.
Right: Sequential AP and Lateral
images showing changes in our
radiographic angles with increased
weightbearing,

RESULTS
Statistically significant differences (p ≤ 0.05) were found between: 25-50% with MAA & CI;
between 25-100% with HA, Kite’s angle, CH, TD, and CI; and between 50-100% with 1st
IM, HA, CH, CI, and Kite’s angle. MAA, CI, and CH were found to be inversely related to
WB status, as they decreased with increased weightbearing. Meary’s, 1st -5th metatarsal,
and Talar declination angle did not statistically decrease. P values are shown in the chart
above, with statistically significant values in bold.
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DISCUSSION
Radiographic measurements are routinely utilized to evaluate deformity in the foot
and ankle. These values can help surgeons in choosing the correct procedure
during surgical planning. In our study, measurements that were positively
correlated with increased weightbearing included 1st IM, HA, and Kite’s angle.
MAA, CI, and CH decreased significantly with increased weightbearing. Shelton et
al. found similar results finding a significant increase in talocalcaneal angle and
decrease in CH upon increased weightbearing. Our results suggest that certain
radiographic measurements may change significantly based upon percentage of
weightbearing. This variable should be taken into consideration during surgical
planning, especially in patients with injuries that prevent them from fully bearing
weight. Limitations of our study include subjective nature of radiographic
measurements and the limitations in reproducibility in transfer to weightbearing
percentage. Further studies are needed to determine the clinical significance of
these changes and whether or not they would alter preoperative planning
significantly. Studies such as this can help foot and ankle surgeons understand
the impact of proper weghtbearing films, and come up with the best way to
standardize foot and ankle radiographs. Furthermore, the use of more accurate
equipment and methods of reproducing percentages of weightbearing is needed
to help standardize the process. In conclusion, the percentage of true
weightbearing has significant impact on common radiographic measurements of
the foot.

25%

50%

Measurement P value

25% to 50%

25% to 100%

50% to 100%

1st Intermetatarsal angle
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