Using Exposure Index to Develop Thickness Based o
Technique Chart for Cross-Table Lateral Hip Radiography 2[]2[] 2
C. Topbas PhD', G Fong MS', V. Singh PhD', K. Hulme MS' and X. Li PhD' JDINT AAPM ‘ CUMP MEETING

EASTERN TIME [GMT-4]

C|eve|and Cllnlc 'Imaging Institute, Cleveland Clinic

INTRODUCTION RESULTS

FOV Size vs. Hip Thickness

Cross-table lateral hip radiography is commonly . ‘ ' | . ; Cross-Table  Effective 0 To achieve a constant El of 350, the required mAs increased
performed to assess hip fracture or dislocation in trauma . . g ercentile - L:'t- Hip FOV Size exponentially with the cross-table lateral hip thicknesses (r2=0.99)
or surgery patients. Technique optimization for this exam c 1 ege o o Sl (Figure 2).
is complex due to the absence of automated exposure g » Q For 10th, 25th, 50th, 75th and 90th percentile hip thicknesses, the
control (AEC), atypical patient positioning, ineffective - required mAs values were 21, 30, 46, 70, and 107, respectively
scatter reduction, and the possible use of additional beam g N : without copper filtration and 28, 40, 60, 91 and 140, respectively, with
filtration. 3 % e 8 copper filtration (Figure 2).
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10| o o ¢ O _ o U For the five patient thicknesses, incident air kerma was

= ° ® _ approximately 50% lower when copper filtration was used (Figure 3).
AlM : U It is important to adjust field-of-view (FOV) size based on patient

- 5 0 . 40 e : thickness (Figure 4) Because a clip-on grid in a table top exam does

To establish a thickness-based technique chart by using 1.A Hip Thickness (cm) not reduce scatter as effectively as bucky grids, using clinically

the exposure index (El) as a surrogate for AEC to achieve
consistent image receptor air kerma across patient sizes.

realistic field size is important as it more accurately accounts for the
scatter conditions in patient exams.

Figure 1: A. Measurements from 68 clinical exams were used to establish a mathematical relationship between image Table 1. The 10%, 25, 50", 75" and
field-of-view size (effective side length) and cross-table lateral hip thickness. B. The logarithmic relationship in Figure 1.A 90 percentile cross-table lateral hip
was used to determine the appropriate field-of-view sizes for five lucite thicknesses, representing 10th, 25th, 50th, 75th thicknesses and the corresponding
M ETH OD and 90th percentile cross-table lateral hip thicknesses (Table 1). The experimental setup mimicked a clinical exam. effective field-of-view (FOV) sizes. I N N OVATION / I M PACT
S . O The most interesting finding of our study was that for a given clinical
o Cross-table lateral hip thickness and the corresponding system (e.g., Discovery XR656 HD, GE Healthcare) and beam
image field-of-view size were measured from 68 clinical " e P A
patient exams to establish a mathematical relationship mAs vs Hip. Thickness Incident Air Kerma vs. Hip Thickness Importance of Appropriate FOV Size ggﬁ::ié?ﬁ%’sismzvlzﬂi%sérggi:g?gliggg &Oepf‘):cgj;:’tézur?'lrzé tv?’as an
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between the two (Figure 1.A). exponential function of anatomical thickness (Figure 2).
- ZTgsigfr:aet;z?ggggfjcﬁi?duteoCghu;?tef;?eaiﬁ:?;grg}'ei?;m 3500 6.00 w0 i O Our results suggest that such a relationship can be established
. nig 9 e = y|= 1.06e™ experimentally using a small set of representative thicknesses, but
radiography system (Discavery XR656 HD, GE " y =0.60e™™ b y =0.016e 17 o 0 can then be applied to any thickness in between.
Healthcare). < 1000 £ 400 T
. . . E 3 100 U4 This relationship allows the creation of a thickness-based technique
o Lucite blocks were used to simulate patient = chart with any desired gradation
attenuation. They were arranged on the tabletop to 50.0 y = 0.43015% 200 o y = 0.60e*> :
mimic the typical exam set-up with a source-to-image y = 0.0085e0-16x U Because El scales linearly with mAs, one can also adjust the El
distance of 50 inches and a clip-on grid (Figure 1.B). o 0.00 0 target (e.g., 350) retrospectively to increase or decrease the required
. ) 20 25 30 35 40 20 25 30 35 40 mA n th r | fi k provi he radiologists.
o Exposures were made at 85 kV, the current clinical o S . 0 Hip thickness (cm) Hip Thickness (cm) 6 Based on the percaptiial sadback provided by e fadiologisis
setting, for five lucite thicknesses, representing 10th, Hip Thickness (cm)
25th, 50th, 75th and 90th percent"e cross-table lateral A w/o Cu ©0.2 mm Cu filter Aw/oCu ©0.2mm Cufilter B Fixed FOV O Varying FOV CO NC LUSI ON
hip thicknesses. Field-of-view size appropriate for each
hip thickness was used (Table 1). Figure 2. To achieve a constant El of 350, the Figure 3. Measured incident air kerma increased Figure 4. The importance of adjusting field-of-view By (_:reating a realistic clinical SGTPP an_d adjusting manual technique to
a For each exposure, mAs, incident air kerma, and the required mAs increased exponentially with hip exponentially with increasing hip thickness. The use (FOV) size based on patient thickness. A pilot aCh'_eve a constant El across patient sizes, we SUCCGSSfU”_Y developed
IEC El (central 1 0°/,o regi (;n of the image) we,re thickness (r’=0.99). As expected, the required mAs of an additional 0.2-mm copper filtration reduced experiment was performed using a fixed FOV size a thickness-based technique chart for cross-table lateral hip
recorded. The measurements were then repeated with values were h'rgher when an additional 0.2-mm incident air kerma by about 50%. j"or :ﬂ htp t.h.'cknes;es (approxrmgtely 10' x 10 radiography.
dditional 0.2-mm copper filtration copper filtration was used. inches, limited to the area of a single lucite block).
an a : : The resulting mAs values were appreciably higher
a From this data, the mAs needed to achieve a constant compared to the final experiment in which FOV size CONTACT INFORMATION
El of 350 was derived for each hip thickness. The was varied based on hip thickness to match the .
corresponding incident air kerma was also calculated. trend observed in clinical patient exams (Figure 1). Celalettin Topbas, PhD - topbsc3@ccf.org
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