
MEDICAL PHYSICS
Twelfth Mexican Symposium on Medical Physics

Oaxaca, Mexico     16 – 19 March 2012

SPONSORING ORGANIZATIONS 
División de Física Médica, Sociedad Mexicana de Física
Hospital Regional de Alta Especialidad de Oaxaca
Centro Latinoamericano de Física, CLAF

EDITORS

Flavio E. Trujillo Zamudio
Hospital Regional de Alta Especialidad de Oaxaca, OAX, Mexico

María-Ester Brandan
Instituto de Física UNAM, Mexico City, Mexico

Isabel Gamboa-deBuen
Instituto de Ciencias Nucleares UNAM, Mexico City, Mexico

Gerardo Herrera-Corral
Departamento de Física, CINVESTAV, Mexico City, Mexico

Luis A. Medina-Velázquez
Instituto de Física UNAM, Mexico City, Mexico

Melville, New York, 2012
AIP | CONFERENCE PROCEEDINGS      1494



Editors

Flavio E. Trujillo Zamudio
Hospital Regional de Alta Especialidad
Aldama s/n, paraje “El Tule”, San Bartolo 
Coyotepec
71256 Oaxaca, OAX
Mexico

E-mail: fl aviotrujillo@gmail.com

María-Ester Brandan
Instituto de Física UNAM
A.P. 20-364
01000 DF
Mexico

E-mail: brandan@fi sica.unam.mx

Isabel Gamboa-deBuen 
Instituto de Ciencias Nucleares UNAM
A. P. 70-543
04510 DF
Mexico

E-mail: gamboa@nucleares.unam.mx

Gerardo Herrera-Corral
Departamento de Física CINVESTAV
A.P. 14-740
07300 DF
Mexico

E-mail:  gherrera@fi s.cinvestav.mx

Luis A. Medina-Velázquez
Instituto de Física UNAM
A.P. 20-364
01000 DF
Mexico

E-mail: medina@fi sica.unam.mx

Authorization to photocopy items for internal or personal use, beyond the free copying 
permitted under the 1978 U.S. Copyright Law (see statement below), is granted by the 
American Institute of Physics for users registered with the Copyright Clearance Center (CCC) 
Transactional Reporting Service, provided that the base fee of $30.00 per copy is paid directly 
to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA: http://www.copyright.com. For 
those organizations that have been granted a photocopy license by CCC, a separate system of 
payment has been arranged. The fee code for users of the Transactional Reporting Services is: 
978-0-7354-1106-7/12/$30.00.

© 2012 American Institute of Physics

No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary 
acknowledgment of the source. Republication of an article or portions thereof (e.g., extensive 
excerpts, figures, tables, etc.) in original form or in translation, as well as other types of reuse 
(e.g., in course packs) require formal permission from AIP and may be subject to fees. As a 
courtesy, the author of the original proceedings article should be informed of any request for 
republication/reuse. Permission may be obtained online using RightsLink. Locate the article 
online at http://proceedings.aip.org, then simply click on the RightsLink icon/“Permissions/
Reprints” link found in the article abstract. You may also address requests to: AIP Office of 
Rights and Permissions, Suite 1NO1, 2 Huntington Quadrangle, Melville, NY 11747-4502, 
USA; Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

ISBN 978-0-7354-1106-7 (Original Print)
ISSN 0094-243X
Printed in the United States of America



AIP Conference Proceedings, Volume 1494

Medical Physics
Twelfth Mexican Symposium on Medical Physics

Table of Contents

Preface: Medical Physics
Flavio E. Trujillo Zamudio, Maria-Ester Brandan,
Isabel Gamboa-deBuen, Gerardo Herrera-Corral, and

Luis A. Medina-Velazquez

Acknowledgments

Organization

ORAL CONTRIBUTIONS

Neutron spectrum and dose in a CMOS

H. R. Vega-Carrillo, L. Paredes-Gutierrez, and C. G. Borja-Hernandez

Spectra of photons and neutrons generated in a heterogeneous head of a

15 MV LINAC at differents field sizes

J. L. Benites-Rengifo, H. R. Vega-Carrillo, and

J. B. Velazquez-Fernandez

Geometrical splitting technique to improve the computational efficiency
in Monte Carlo calculations for proton therapy

J. A. Ramos-Mendez, J. Perl, B. Faddegon, and H. Paganetti

Intricacies and strategies for the implementation of new technologies in

radiotherapy: Reflections on the meaning and prevention of the error

J. D. Espejo-Villalobos, M. C. Franco-Cabrera, C. Estrada-Hernandez,
and M. S. Quintero-Castelan

Intricacies and strategies for the implementation of new technologies in

radiotherapy: Experience in the startup of a radiosurgery service

M. C. Franco-Cabrera, J. D. Espejo-Villalobos, C. Estrada-Hernandez,
and M. S. Quintero-Castelan

Dosimetric comparison of volumetric modulated Arc therapy,
step-and-shoot, and sliding window IMRT for prostate cancer

Erich Schnell, Tania De La Fuente Herman, Julie Young, Kim

Hildebrand, Ozer Algan, Elizabeth Syzek, Terence Herman, and

Salahuddin Ahmad

N/A

N/A



Radiobiological compensation: A case study of uterine cervix cancer with

concurrent chemotherapy

Higmar Herrera, Elvia Yafiez, and Jesus L6pez 27

Mean glandular dose in a breast screening programme
H. A. Galvan, M. P. Perez-Badillo, and Y, Villasenor 31

Analysis of errors detected in external beam audit dosimetry program at

Mexican radiotherapy centers

Jose T. Alvarez-Romero and Victor M. Tovar-Munoz 35

Characterization of a triboelectric x-ray spectrum
E. Ulises Moya-Sanchez, J. A. Romo-Espejel, and F. J. Aceves-Aldrete 39

CR mammography: Design and implementation of a quality control

program

A. Moreno-Ramirez, M. E. Brandan, Y. Villasenor-Navarro,

H. A. Galvan, and C. Ruiz-Trejo 43

Magnetic resonance imaging compatibility test of a cranial prosthesis
with titanium screws

R. Jimenez, A. Benavides, D. Flores, S. S. Hidalgo, S. E. Solis, E. Uribe,
and A. O. Rodriguez 47

Variation of MR1 coil uniformity caused by uPET shieldings
S. E. Solis-Najera, D. Tomasi, and A. O. Rodriguez 50

Unshielded gradient coils design for magnetic resonance imaging
S. S. Hidalgo, C. Gadzinski, and B. Rutt 54

Fractal dynamics of heartbeat time series of young persons with

metabolic syndrome
A. Munoz-Diosdado, A. Alonso-Martinez, L. Ramirez-Hernandez,

and G. Martinez-Hernandez 58

Heat flux measurement in biological tissues by photothermal beam
deflection

C. Sanchez-Perez, A. Gutierrez-Arroyo, and N. Aleman-Garcia 62

Pulse-echo sound speed estimation using second order speckle statistics

Ivan M. Rosado-Mendez, Kibo Nam, Ernest L. Madsen, Timothy J. Hall,
and James A. Zagzebski 66

vi



POSTER CONTRIBUTIONS

Dosimetric evaluation of PLATO and Oncentra treatment planning
systems for High Dose Rate (HDR) brachytherapy gynecological
treatments

Hardev Singh, Tania De La Fuente Herman, Barry Showalter,

Spencer J. Thompson, Elizabeth J. Syzek, Terence Herman, and

Salahuddin Ahmad 70

Dose received by occupational!} exposed workers at a nuclear medicine

department
0. Avila, N. A. Sanchez-Uribe, A. Rodriguez-Laguna, L. A. Medina,
E. Estrada, A. E. Buenfil, and M. E. Brandan 73

Entrance surface dose in cerebral interventional radiology procedures
M. Barrera-Rico, X. Lopez-Rendon, C. E. Rivera-Ordonez, and

1. Gamboa-deBuen 76

Assessment of OEP health's risk in nuclear medicine

K. Santacruz-Gomez, C. Manzano, R. Melendrez, B. Castaneda,
M. Barboza-Flores, and M. Pedroza-Montero 79

Solid state dosimeters used in medical physics "A review"

Juan Azorin-Nieto 82

Searching early bone metastasis on plain radiography by using digital
imaging processing

A. Jaramillo-Nufiez and M. Perez-Meza 85

Implementation of test for quality assurance in nuclear medicine gamma
camera

A. Montoya Moreno, A. Rodriguez Laguna, and

Flavio E. Trujillo Zamudio 88

Transcranial magnetic stimulation assisted by neuronavigation of

magnetic resonance images
N. Angeline Viesca, S. Sarael Alcauter, A. Fernando Barrios,
O. Jorge J. Gonzalez, and F. Jorge A. Marquez 91

MR imaging with remote reception using a coil array

F. Vazquez, O. Marrufo, R. Martin, and A. O. Rodriguez 94

Vll



Dedicated phantom to study susceptibility artifacts caused by depth

electrode in magnetic resonance imaging
J. Garcia, S. S. Hidalgo, S. E. Solis, D. Vazquez, J. Nunez, and

A. O. Rodriguez 97

Determination of the transversal relaxation times in MRI using the

FID-modulation method

R. F. Nava-Juarez, R. Hernandez, and A. O. Rodriguez 100

Diffusion and ideal MRI techniques to characterize limb-girdle muscular

dystrophy
G. Hernandez-Salazar, S. Hidalgo-Tobon, S. Vargas-Canas,
O. Marrufo-Melendez, S. Solis-Najera, J. Taboada-Barajas,
A. O. Rodriguez, and R. Delgado-Hernandez 103

Numerical characterization of a flexible circular coil for magnetic
resonance imaging

T. Bautista, R. Hernandez, S. E. Solis-Najera, and A. 0. Rodriguez 106

Simulation of concomitant magnetic fields on fast switched gradient coils

used in advanced application of MRI

G. Salinas-Mucino, E. Torres-Garcia, and S. Hidalgo-Tobon 109

lagnetic field measurements of a clinical MR imager at 1.5 tesla

A. Muhech, I. Tellez, M. Esteva, O. Marrufo, L. Jimenez, F. Vazquez,
J. Taboada, and A. O. Rodriguez 112

he relationship between time to peak of fMRI-BOLD responses and

lifficulty of a task suggests neuronal origins to the BOLD contrast

Benito De Celis Alonso 115

Bl-ground microstrip array coil vs. conventional microstrip array coil

for mouse imaging at 7 tesla

Ricardo Hernandez, M. A. Lopez Terrones, and P. M. Jakob 118

Preliminary diffusion tensor imaging studies in limb-girdle muscular

dystrophies
S. Hidalgo-Tobon, G. Hernandez-Salazar, S. Vargas-Cafias,
O. Marrufo-Melendez, S. Solis-Najera, J. Taboada-Barajas,
A. O. Rodriguez, and R. Delgado-Hernandez 121

Automatic computation of signal-to-noise ratio for magnetic resonances

images
J. F. Vazquez and A. O. Rodriguez 124

viii



Comparative study of approximation models by the diffusion theory and

adjustments of the Fourier series by characterization of the response of

diffused reflectance radial resolved

Aaron A. Munz Morales and Sergio Vazquez y Montiel 127

Effect of contrast agent on the structural change of ex-vivo chicken

tissues using OCT
A. Villa Vazquez, J. A. Atencio Delgado, N. S. Leon Cancino,
S, Montiel Y Vazquez, F. Delgado Gutierrez, S. Toledo Marcial, and

L. Mercado Chavez 131

Biospectral analysis of the bladder channel point in chronic low back

pain patients
Alberto Espinosa Vidal, Juan Jose Godina Nava, Miguel Angel
Rodriguez Segura, and Albino Villegas Bastida 134

Intracellular localization analysis of npAu-PpIX in HeLa cells using

specific dyes and confocal microscopy
Victoria Gabriela Roblero-Bartolon, Elizabeth Maldonado-Alvarado,
Jose Ivan Galvan-Mendoza, and Eva Ramon-Gallegos 137

Analysis of the impregnation of ZnO:Mn2+ nanoparticles on cigarette
filters for trapping polycyclic aromatic hydrocarbons (PAHs)

Irma Estrada-Izquierdo, Esther Sanchez-Espindola,
Raul Uribe-Hernandez, and Eva Ramon-Gallegos 140

Possible quantum mechanical mechanism for hepatocarcinogenesis
G. Torres-Vega, J. J. Godina-Nava, A. Morales-Penaloza, and

M. N. Jimenez-Garcia 143

Magnetic exposure system to stimulate human lymphocytes proliferation
H. Perez-Olivas, T. Cordova-Fraga, F. Gomez-Aguilar, E. Rosas-Padilla,
S. Lopez-Briones, A. A. Espinoza-Garcia, J. C. Villagomez-Castro,
J. J. Bernal-Alvarado, and M. Sosa-Aquino 146

Extraction and characterization ofcollagen from different biological

tissues

Karla K. G6mez, Maria L. Del Prado, M. Cristina Pifia, and M. Carmen

Garcia de Leon 149

An exhaustive study of mutation process in 139 sequences of dengue
virus

R. S. Arroyo Duarte and S. Chumakov 152

ix



lsoluminant chromatic pupillometry an evaluation ofpeak velocity
contraction in pseudophakic eyes

A. S. Sanchez and E. Suaste 155

Comparative study of two routes of administration of5-aminolevulinic

acid (oral and intratumoral via) and their effect on the accumulation of

PpIX in tissues in murine model of breast cancer

G. Gonzalez-Agiiero and E. Ramon-Gallegos 158

Mathematical modeling of DNA's transcription process for the cancer

study
A. Morales-Pefialoza, C. D. Meza-Lopez, and J. J. Godina-Nava 161

The bioinformatics of microarrays to study cancer: Advantages and

disadvantages
M. A. Rodriguez-Segura, J. J. Godina-Nava, and S. Villa-Trevifio 164

Determining the scale factor of a video-reflectometry set-up
M. Cunill-Rodriguez, J. A. Delgado-Atencio, S. Vazquez-Montiel, and

B. Morales-Cruzado 167

Author Index 171

x




