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Il INTRODUCTION

Classification Variable N Mean StdDev StdErr Min Q1 Median Q3 Max
Drills are an essential tool in orthopaedic surgery. Pins and wires are placed Viax Load by Pin Type
in bones as temporary or permanent fixation devices, helping to assist in the Generic B e P
maintenance of fracture reduction. Compared to other orthopaedic Intellisense 39 164 153 25 00 38 140 233 56.0
iInstruments, drill systems and pin designs have relatively lagged behind, in
terms of innovation, redesign, and function. Standard drilling technique is first Max Load by Bone

Humerus 25 398 32.6 6.5 0.0 8.8 321 67.2 113.2

learned and improved throughout orthopedic residency training. Residents Metacarpal 05 199 83 17 00 165 188 247 36.2
are taught to stop advancing after penetration of the far cortex, without Ulna 25 226 204 41 00 38 201 442 582

plunging and damaging vital structures on the opposite side. There is an

. . oy s . . Max Load by Pin T dB
assumption this skill is one that can be learned and perfected with increased rRoaf By TIn Type and Eene

. . . . . “ ” Generic and Humerus 12 69.6 18.2 53 439 56.3 69.3 77.1 113.2
repetitions, with senior surgeons having a more precise “feel” of far cortex S | Generic and Metacarpa 12 184 69 20 78 123 179 251 29.3
: : Fi 1and 2: D trating the pl tion of th iment ing both Intelli drill ' ' S T '
penetration compared to new residents2. FUTES © and 2. SMONSTaiNg TS PIINGE POTon O Te SYPETITAST BAMPating dotn IETSSse dring Generic and Ulna 12 302 158 46 61 201 272 446 582

system versus control drill. Two cadaveric samples were used with participants including one hand surgeon,

one orthopedic trauma surgeon, and one first-year orthopedic resident. Figure 3: Testing set-up for evaluation of pin pull out

strength: 1) Testing Platform, 2) Clamp Head, 3)
Velcro Straps, 4) Clamp Dial, 5) Clamps, and 6) PC

Intellisense and Humerus 13 123 10.5 29 00 6.1 8.8 183 321
213 94 26 0.0 18.1 19.8 241 36.2

[ oBjECTIVES

Intellisense and Metacarpal 13

_ _ _ _ N |7 with Tinius Olsen Navigator program Intellisense and Ulna 13 156 223 62 00 15 38 155 56.0
« To compare the novel McGinley Intellisense drill system with a standard % Position 1 Program
Stryker driver in terms of distance of far cortex penetration. The McGinley *  Position 2 Table 2: Summary data of max load by pin type and bone.
Intellisense Drill is designed to sense cortical penetration and R Camer THal #1 - Generic 3omm el 52 Intllizonse Samm
automatically stop when a second cortex is penetrateds. — \ﬁ il B
« To evaluate variability between drilling performance of an orthopedic hand Video Data
attending, trauma surgeon, and a first-year orthopedic resident. Additional cwl o ' — - .
engineering data was obtained based on tensile testing and thermal Position 3 ResearchIR ] il é ;
anaIySiS' *  Positiond CNC I\;Iillingl Platform, Side View g %
. METHODS Figures 5 and 6: Diagram of SawBones model demonstrating four positions where infrared camera
recorded temperature of bone. Room temperature was approximately 25°C

Cadaveric study utilizing two specimens disarticulated at the shoulder. A hand
surgeon, orthopaedic trauma surgeon, and a first-year orthopedic resident

Time (Seconds) Time (Seconds)

Figure 4. Demonstration of testing pull
out strength of the pins

[ ResuLTs

Figure 7: Plot of maximum temperature (°C) with Generic Figure 8: Plot of maximum temperature (°C) with

performed the drilling portion of the experiment. Two different drill systems . : . Classification Variable N Mean StdDev StdEr Min Q1 Median Q3 Max 3.2 mm pin with peak at Position 3 of 32.4°C Intellisense 3.2 mm pin with peak at Position 3 of 28.0°C
. : : . The mean plunge distance (interquartile range) for the control
were utilized, a standard Stryker and the McGinley Intellisense drills. The .
. . . . (Stryker) drilling was 5.9 mm (3.8-7.2 mm) compared to 2.8 mm (0.0-  Ppiunge Distance by Pin Type

humerus, ulna, and first, third, and fifth metacarpal were selected for drilling. . . L. L Gerer % 50 32 05 00 38 56 72 135 . Maximum Temperature (°C) |  Percent

. . . . s . 3.6 mm) for the Intellisense system, which was statistically significant eneric : - o 003 b 12 13 Pin Diameter Temperature
Each participant drilled two pins with each drill in the three different bones for L. . , Intellisense 39 28 100 16 -102 00 00 36 41.9 (mm) | intellisense )

. L . e (p <0.0001). There was no statistical difference based on experience Generic Pin Pin Reduction

a total of 36 trials per cadaver. The objective was to drill each pin bicortical, . .

. . . level (p=0.3635), cadaveric specimen (p=0.9488), or bone type  Plunge Distance by Pin Type and Sex 3.2 32.4 28.0 13.58%
while minimizing the amount of penetratlon past the far cortex. Compmed (p—o 3551) Generic and Female 18 54 30 07 00 36 51 6.7 13.2 2.0 40.9 33.9 17.11%
tomography scans and computer imaging software were used to calculate the e ' Generic and Male 18 64 34 08 21 40 60 76 135 1.1 35.1 31.3 10.83%
dlstance Of far Cortlcal penetratlon . . . . . Intellisense and Female 19 1.7 3.5 0.8 -57 0.0 0.0 43 95 Table 3: Peak temperatures for pin diameters 3.2. 2.0

Tgnsﬂe te-stlng results |nd|F:ated the 2.0 m.m and 3.2 mm IntelliSense Intellisense and Male 20 38 137 31 -102 15 00 24 419 . CONCLUSION and 1.1 mm for ttheneric andplntellisense oins
. . . . . pins required a lower maximum load for pin removal when compared . . N o . .
Specimens were then transported to the Temple University engineering . . Plunge Distance by Pin Type and Experience While the Intellisense drilling system minimized plunge distance past the far cortex, it
laboratory, where tensile and thermal analysis were performed. For the to the control pins. The load required for removal of the 2.0 mm Generic and H 2 60 3309 A4 4t 52 75 27 did rf | he bi hanical ing i i | il
tensile te};tin a Tinius Olsen H5TK Benchtg tester waps used tO. calculate Intellisense pins was 46.6% that of the control 2.0 mm pins. The 3.2 Genericand T 12 58 32 09 21 38 54 75 135 | nOth p'?h orm Ias V\:e .on the biomechanica tiStmg n terms Of r?velra ”j(enSIe
maximum Iogél for pin removal in both cada\'?eric specimens. Tinius Olsen mm Intellisense pins required 19.2% the load of a control pin for e O o S’Fren?t | erma araysis demonsratec redu.ced e'at generallon ° t' © Imeisense
. . . . . Intelli dH 13 -05 3.9 1.1 -10.2 0.0 00 0.7 43
Navigator software vSas used to generate plots of forcz vs displacement removal.Conversely, the 1.1 mm InteliiSense pins required similar rsors 12032 12386 79 00 0.0 92 406 I:)msk e dlameter’ Comr')l?red . CO_”tlr|0| er;]S- oo th'erme'“ reIdUCtIon o |0V}/er
J J P P ' maximum loads compared to the control pins, 23.22 Ib-f and 17.86 Intellisense and R 14 55 115 31 -38 00 20 58 419 pea .temperatures during dri |r.19 especially with successive pin placement, reducing
Ib-f, respectively the risk of thermal osteonecrosis.
For the thermal analysis, a SawBones model was created to mimic the ’ ' Plunge Distance by Pin Type and Bone
mechanical properties of human bone. A total of 6 pins (1.1 mm, 2.0 mm, and . . Generic and Humerus 1268 200642 58 66 73 1A . REFERENCES
39 P tp tod for the Intell q tpl ( t Controlling f Thermal testing resulted in a 13.58%, 17.11%, and 10.83% Generic and Metacarpal 12 32 10 03 14 25 33 41 45
) mm) were teste or € Intellisense and control sys e-mS. Or.] ro Ing. or temperature reduction when Comparing Intellisense pins to the Generic and Ulna 12 7.7 3.9 1.1 00 55 7.2 10.8 13.5 1: Leis A,_Sharpe F, Hill JR, et al. SO You Think You Don'’t Plunge? An Assessment of Far Cortex Drill
sSpeed ana iteed rate, tnermal data was coliected at tour aiirerent iime points, _ _ Intellisense and Humerus 13 -0.2 62 17 -10.2 -3.8 0.0 0.0 136 Ip Plunging Based on Level of Iraining. Surg lecnhnol Int. ;oU: - :
peed and feed rate, th | dat llected at four diff tt point Tip P Based on Level of T Surg Technol Int. 2017;30:490-495
L , , o control group for pin diameters of 3.2 mm, 2.0 mm, and 1.1 mm, Intellisense and Metacarpal 13 27 31 08 -30 07 27 42 95 2. Dubrowski A, Backstein D. THE CONTRIBUTIONS OF KINESIOLOGY TO SURGICAL
1) after initial penetration of near cortex, 2) while exiting near cortex, 3) .
respectively. Intellisense and Ulna 13 59 158 44 -60 00 0.0 00 419 EDUCATION. JBJS. 2004:86(12):2778.
P y

entering far cortex, and 4) after penetration of far cortex. 3. McGinley Orthopedics. McGinley Orthopedics. https://www.mcginleyorthopedicinnovations.com.

Table 1: Summary data of plunge distance by selected two-way variable
combinations. H: Hand surgeon, T: Trauma surgeon: R: Resident



