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CINARTRO is an instrument to determine the biomechanical behaviour
of a moving knee under video-fluoroscopy (VFC) [1]. The software | ' o
analyses series of X ray images to estimate the tibial plateau length in rm
each frame, the extension/flexion angle and the extremities of the
patellar ligament. The Tibio Femoral Contact Point (TFCP) is considered a
proxy of the centre of rotation [2]. It allows to determines the distance
to the line along which the quadriceps applies a force, i.e. the
instantaneous Moment Arm (MA) of the knee.

RESEARCH GOAL
To estimate the measurement precision of CINARTRO used by trained
and novel medical imaging operators on a cadaveric lower limb.

Figure 1. CINARTRO user interface processing a cadaveric limb.
With angles 472, 252 and 82, anatomical repéres are identified by
the user and TFCP and MA are calculated by the software.

METHOD

: : : . TABLE 1 - TFCP & MA AT ANGLES OF 4792, 252 & 82
Four expert imaging operators and three medical students read in five

, , , , , , Expert Novel SE mean
occasions the same video-fluoroscopic images at different times B Image Image |Expert &
separated by at least one week. The cadaveric limb was secured in three Hee BHILEL peaders Readers Novel
different angles from extension to flexion. TFCP and MA were measured. t* SO + SO SE/n
Standard deviation of the mean is indicator of measurement dispersion. Fl@e;loon 46 7 + 2. 4/47.7 + 1.8/0.5% 0.5%

RESULTS MA (mm) |37.9 * 0.6/40.9 * 1.01.6% 2.4%
At angles Of 479’ 259 and 89’ the error was TEFCP (%) 35.4 i 1.7 32.0 i 2.0 4 9% 6.2%
below 12 for expert and non-experts alike. R
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The measurement dispersion estimated as 2050 24.5 £ 2.1125.7 £ 1.3/0.5% 0.3%
Standard Error of the mean was around MA (mm) [28.8 * 0.7|33.5 * 1.2|2.4% 3.6%
2.5% for experts (TFCP migration & MA), TFCP (%) |57.3 + 1.5(46.5 * 3.012.6% 6.5%

3% (MA) and 6% (TFCP) for novel readers. ,
ExXtension o o
a5 8.6 + 1.8/8.13 + 1.3/0.4% 0.3%
Figure 2. Details of pqints defin.ed by the user 'fmd '!'FCP (yeIIow)-caIcuIated.by the software. This MA (mm) |33.0 * 0.7/35.0 * 1.1|2.1% 3.1%
allows to record the biomechanical knee behaviour in a reproducible way, with a known error. TFCP (%) |48.6 * 1.3/49.8 * 3.2(2.7% 6.4%

CONCLUSIONS

A reasonable precision gives reliability to the CINARTRO method, now ready to be used clinically [3] to evaluate the
biomechanical parametres (MA and TFCP migration) of injured knees, both prior and after surgery as well as during
rehabilitation of professional sportsmen. Prescription of CINARTRO can help in case of ACL reconstruction and Total Knee
Replacement (TKR). The addition of 3D analysis of knee rotation can now be tackled to further refine clinical evaluations [4].

ACKNOWLEDGEMENTS: Prof. Dr. Luis Dibarboure, Prof. Dr. Teresa Camarot & Prof. Dr. Eduardo Olivera. Support by Programa de Apoyo a la Investigacion Estudiantil
(PAIE) and by Comision Sectorial de Investigacion Cientifica (CSIC) - Universidad de la Republica, Uruguay.

1] F. Simini, D. Santos, J. Artigas, V. Gigirey, L. Dibarboure, and L. Francescoli, “Measurement of Knee Articulation Looseness by Videofluoroscopy Image Analysis : CINARTRO,” in
EEE International Instrumentation and Measurement Technology Conference (12MTC), 2017, pp. 939-942.

2] D. Santos, W. Olivera, M. Rodriguez, P. Curto, and F. Simini, “CINARTRO: Measurement of quadriceps moment arm to assess knee kinematics,” in 22nd Congress of the European
Society of Biomechanics, 2016, pp. 10-15.

[3] D. Santos, F. Massa, and F. Simini, “Evaluation of ACL reconstructed patients should include both self-evaluation and anteroposterior joint movement estimation?,” Phys. Ther.
Rehabil., vol. 2, no. 1, p. 3, 2015.

[4] R. Ledezma, B. Ariel, D. Santos, and F.Simini, “3D Reconstruction of Knee Motion by Videofluoroscopy & Videography with Orthogonal Cameras,” in XV International Symposium
on 3D Analysis of Human Movement. University of Salford, Salford; UK, 2018, pp. 134-5. poster ID 146 code P4075



