CLASSICAL LITERATURE SEMINAR # 7

DATE: 12 September 2006

TOPIC: Radiology, Radiographic Techniques and Interpretation

SEMINAR OBJECTIVE: Each resident should:

(1) demonstrate roentgenographic principles in order to  optimally expose, process and interpret intraoral radiographs.

(2) rationalize and be able to discuss ideal endodontic radiographic techniques which will enhance diagnostic, treatment and evaluation acumen.

MAIN POINTS: At the conclusion of the seminar, each resident should:

MP #1  -describe the production and properties of x-rays.

MP #2  -describe the operation of a dental x-ray machine.

MP #3  -state the factors that influence the radiographic image.

MP #4  -relate exposure factors to the quality of the radiograph.

MP #5  -describe the functions of the film processing solution ingredients.

MP #6  -discuss the limitations of radiographs and the reliability of radiographic interpretation.

MP #7  -relate the advantages and disadvantages of the "paralleling" and "bisecting angle" techniques.

MP #8  -describe the indications for various radiographic techniques.

MP #9 -develop a thorough understanding of digital imaging.

GENERAL READINGS:All residents should review and be prepared to discuss the following text and literature references.

Dumsha TC, Hovland EJ. Problems in radiographic technique and interpretation. In: Gutmann JL, Dumsha TC, Lovdahl PE, Hovland EJ, eds. Problem solving in endodontics. 3rd ed. St Louis: Mosby-Year Book, Inc., 1997:23-46.

Glickman GN, Pileggi, R. Preparation for treatment. In: Cohen S, Burns RC, eds. Pathways of the pulp. 8th ed. St Louis: Mosby, Inc., 2002:110-128,147-8,938-45.

Ingle JI, Heithersay GS, Hartwell GR, Goerig AC, Marshall FJ, Krasny RM, Frank AL, Gaum C.  Endodontic diagnostic procedures. In: Ingle JI, Bakland LK, eds. Endodontics. 5th ed. Hamilton: BC Decker Inc., 2002:218-58.

Ingle JI, Walton RE, Malamed SF, Coil JM, Khademi JA, Kahn FH, Shulman BB, Bahcall JK, Barss JT. Preparation for endodontic treatment. In: Ingle JI, Bakland LK, eds. Endodontics. 5th ed. Hamilton: BC Decker Inc., 2002:357-76.

Walton RE. Endodontic radiography. In: Walton RE. Torabinejad M, eds. Principles and practice of endodontics. 3rd ed. Philadelphia: W.B. Saunders Company, 2002:130-50.

Matt G. Dental Imaging: advances in conventional and digital radiography. Special report. Naval Postgraduate Dental School, Bethesda, MD. January 2003.

Antrim DD. Reading the radiograph: a comparison of viewing techniques. J Endod 1983;9:502-5.

Bajuscak RE, Hall EH, Giambrissi LI, Weaver T. Bacterial contamination of dental radiographic film. Oral Surg Oral Med Oral Pathol 1993;76:661-3.

Barbat J, Messer HH. Detectability of artificial periapical lesions using direct digital and conventional radiography. J Endod 1998;24:837-42.

Bohay RN. The sensitivity, specificity, and reliability of radiographic periapical diagnosis of posterior teeth. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2000;89:639-42.

Brown R, Hadley JN, Chambers DW. An evaluation of Ektaspeed Plus film versus Ultraspeed film for endodontic working length determination. J Endod 1998;24:54-6.

Cederberg RA, Tidwell E, Frederiksen NL, Benson, BW. Endodontic working length assessment: comparison of storage phosphor digital imaging and radiographic film. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;85:325-8.

Cotti E, Campisi G. Advanced radiographic techniques for the detection of lesions in bone. Endodontic Topics 2004;7:52-72.

Ellingsen MA, Harrington GW, Hollender LG. Radiovisiography versus conventional radiography for detection of small instruments in endodontic length determination. Part I. In vitro evaluation. J Endod 1995;21:326-31.

Ellingsen MA, Hollender LG, Harrington GW. Radiovisiography versus conventional radiography for detection of small instruments in endodontic length determination. Part II. In vivo evaluation. J Endod 1995;21:516-20.

Eraso FE, Analoui M, Watson AB, Rebeschini R. Impact of lossy compresion on diagnostic accuracy of radiographs for periapical lesions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2002;93:621-625.

Forsberg J, Halse A. Periapical radiolucencies as evaluated by bisecting-angle and paralleling radiographic techniques. Int Endod J 1997;30:115-23.

Gibbs SJ. Biological effects of radiation from dental radiography. J Am Dent Assoc 1982;105:275-81.

Grondahl H-G, Huumonen S. Radiographic manifestations of periapical inflammatory lesions. Endodontic Topics 2004;8:1601-1538.

Guneri P, Akdeniz BG. Fraudulent management of digital endodontic images. Int Endod J 2004;37:214-20.

Hildebolt CF, Couture RA, Whiting BR. Dental photostimulable phosphor radiography. Dent Clin North Am 2000;44:273-97.

Hokett SD, Honey JR. Ruiz, Baisden MK, Hohen MM. Assessing the effectiveness of direct digital radiography barrier sheaths and finger cots. J Am Dent Assoc 2000;131:463-67.

Kullendorff B, Nilsson M. Diagnostic accuracy of direct digital dental radiography for the detection of periapical bone lesions II: effects on diagnostic accuracy after application of image processing. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1996;82:585-9.

Loushine RJ, Weller, RN, Kimbrough WF, Potter BJ. Measurement of endodontic file lengths: calibrated versus uncalibrated digital images. J Endod 2001;27:779-81.

Ludlow JB, Platin E, Mol A. Characteristics of Kodak Insight, an F-speed intraoral film.

Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2001;91:120-9.

Mentes A, Gencoglu N. Canal length evaluation of curved canals by direct digital or conventional radiography. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2002;93:88-91.

Mistak EJ, Loushine RJ, Primack PD, West LA, Runyan DA. Interpretation of periapical lesions comparing conventional, direct digital, and telephonically transmitted radiographic images. J Endod 1998;24:262-6.

Newman ME, Friedman S. Extraoral radiographic technique: an alternative approach. J Endod 2003;29:419-21.

O’Connor RP, DeMayo TJ, Roahen JO. The lateral radiograph: an aid to labiolingual position during treatment of calcified anterior teeth. J Endod 1994;20:183-4.

Paurazas SB, Geist JR, Pink FE, Hoen MM, Steiman HR. Comparison of diagnostic accuracy of digital imaging by using CCD and CMOS-APS sensors with E-speed film in the detection of periapical bony lesions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2000;89:356-62.

Platin E, Nesbit SP, Ludlow JB. The influence of storage conditions on film characteristics of Ektaspeed Plus and Ultra-speed films. J Am Dent Assoc 1999;130:211-8.

Preece JW. Isn’t it about time we changed our perception of diagnostic radiation risks? Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1997;84:329.

Richards AG. The buccal object rule. Dent Radiogr Photogr 1980;53:37-56.

Sanderink GCH, Miles DA. Intraoral detectors: CCD, CMOS, TFT, and other devices. Dent Clin North Am 2000;44:249-55.

Sewerin IP, Skov SJ. Durability of processing solutions for dental radiographic films. Quintessence Int 1995;26:53-6.

Shearer AC, Wasti F, Wilson HF. The use of radiopaque contrast medium in endodontic radiography. Int Endod J 1996;29:95-8.

Shoha RR, Dowson J, Richards AG. Radiographic interpretation of experimentally produced bony lesions. Oral Surg Oral Med Oral Pathol 1974;38:294-303.

Stanczyk DA, Paunovich ED, Broome JC, Fatone MA. Microbiologic contamination during dental radiographic film processing. Oral Surg Oral Med Oral Pathol 1993;76:112-9.

Thunthy KH, Weinberg R. Effects of developer exhaustion on Kodak Ektaspeed Plus, Ektaspeed, and Ultra-speed dental films. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1995;79:117-21.

Thunthy KH. X-rays: detailed answers to frequently asked questions. Compend Contin Educ Dent 1993;14:394-8.

Tyndall DA, Kapa SF, Bagnell CP. Digital subtraction radiography for detecting cortical and cancellous bone changes in the periapical region. J Endod 1990;16:173-8.

Van der Stelt P. Principles of digital imaging. Dent Clin North Am 2000;44:237-48.

Versteeg KH, Sanderfink GCH, Van Ginkel FC, Van Der Stelt PF. Estimating distances on direct digital images and conventional radiographs. J Am Dent Assoc 1997;128:439-43.

Walton RE. Endodontic radiographic techniques. Dent Radiogr Photogr 1973;46:51-9.

SUPPLEMENTAL READINGS:

Previously Reviewed in Classical Literature Seminar #1:

Slowey RR. Root canal anatomy. Dent Clin North Am 1979;23:555-73.

SEMINAR ASSIGNMENTS:All residents should review, prepare abstracts for the assigned articles and be prepared to discuss the following literature references.

====================================================================

Short Reports:

When assigned, you should prepare a brief written and oral report describing the specific topic in radiography.  The use of PowerPoint, charts, diagrams, overheads, etc. is strongly encouraged for the oral presentation.  

====================================================================

LCDR SAITO

Brynolf I. Roentgenologic periapical diagnosis. IV. When is one roentgenogram not sufficient. Swed Dent J 1970;63:415-23.

Danforth RA, Torabinejad M. Estimated radiation risks associated with endodontic radiography. Endod Dent Traumatol 1990;6:21-5.

Lee SJ, Messer HH. Radiographic appearance of artificially prepared periapical lesions confined to cancellous bone. Int Endod J 1986;19:64-72.

Tsuchida R, Araki K, Endo A, Funahashi, Okano T. Physical properties and ease of operation of a wireless intraoral x-ray sensor. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2005;100:603-8.
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Bernstein DI, Clark SJ, Scheetz JP, Farman AG, Rosenson B. Percieved quality of radiographic images after rapid processing of D- and F-speed direct-exposure intraoral x-ray films. Oral Surg Oral Med Oral Path Oral Radiol Endod 2003;96:486-91.

Kaffe I, Gratt BM. Variations in the radiographic interpretation of the periapical dental region. J Endod 1988;14:330-5.

Torabinejad M, Danforth R, Andrews K, Chan C. Absorbed radiation by various tissues during simulated endodontic radiography. J Endod 1989;15:249-53.

SHORT REPORT:  development process for radiographs

LT JACK

Parsell DE, Gatewood RS, Watts JD, Streckfus CF. Sensitivity of various radiographic methods for detection of oral cancellous bone lesions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;86:498-502.

Radel RT, Goodell GG, McClanahan SB, Cohen ME. In vitro radiographic determination of distances from working length files to root ends comparing Kodak RVG 6000, Schick CDR, and Kodak Insight film. J Endod 2006; 32:566-8.

Sheaffer JC, Eleazer PD, Scheetz JP, Clark SJ, Farman AG. A comparison of D-, E-, and F-speed conventional intraoral radiographic films in endodontic measurement. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2002;93:337-40.

SHORT REPORT:  operation of an x-ray machine

LT JOHN

Bender IB, Seltzer S. Roentgenographic and direct observation of experimental lesions in bone. Part I. J Am Dent Assoc 1961;62:152-60.

Burger CL, Mork TO, Hutter JW, Nicoll B. Direct digital radiography versus conventional radiography for estimation of canal length in curved canals. J Endod 1999;25:260-3.

Gartner AH, Mack T, Somerlott RG, Walsh LC. Differential diagnosis of internal and external root resorption. J Endod 1976;2:329-34.

Phillips JL, Weller RN, Kulild JC. The mental foramen: part 1. Size, orientation and positional relationship to the mandibular second premolar. J Endod 1990;16:221-3.

LT HORAN

Bender IB, Seltzer S. Roentgenographic and direct observation of experimental lesions in bone. Part II. J Am Dent Assoc 1961;62:708-16.

Forsberg J. Radiographic production of endodontic "working length" comparing the paralleling and the bisecting-angle techniques. Oral Surg Oral Med Oral Pathol 1987;64:353-60.

Lequire AK, Cunningham CJ, Pelleu GB. Radiographic interpretation of experimentally produced osseous lesions of the human mandible. J Endod 1977;3:274-6.

Priebe WA, Lazansky JP, Wuehrmann AH. The value of the roentgenographic film in the differential diagnosis of periapical lesions. Oral Surg Oral Med Oral Pathol 1954;7:979-83.

LCDR GUISE

Bhakdinaronk A, Manson-Hing LR. Effect of radiographic technique upon prediction of tooth length in intraoral radiography. Oral Surg Oral Med Oral Pathol 1981;51:100-7.

Cavalcanti MGP, Ruprecht A, Johnson WT, Southard TE, Jakobsen J. The contribution of trabecular bone to the visibility of the lamina dura: an in vitro radiographic study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2002;93:118-22.

Jarvis W, Pifer R, Griffin J, Skidmore A. Evaluation of image quality in individual films of double film packets. Oral Surg Oral Med Oral Pathol 1990;69:764-7.

Phillips J, Weller N, Kulild J. The mental foramen: part 2. Radiographic position in relation to the mandibular second premolar. J Endod 1992;18:271-4.
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Goldman M, Pearson AH, Darzenta N. Reliability of radiographic interpretation. Oral Surg Oral Med Oral Pathol 1974;38:287-93.

Mikrogeorgis G, Lyroudia K, Molyvdas I, Nikolaidis N, Pitas I. Digital radiograph registration and subtraction: a useful tool for the evaluation of the progress of chronic apical Periodontitis. J Endod 2004;30:513-17.

Ong EY, Pitt Ford TR. Comparison of radiovisiography with radiographic film in root length determination. Int Endod J 1995;28:25-9.

Phillips J, Weller N, Kulild J. The mental foramen: part III. Size and position on panoramic radiographs. J Endod 1992;18:383-6.

LT CHESLER

Bender IB. Factors influencing the radiographic appearance of bone lesions. J Endod 1982;8:101-7.

Goerig AC, Neaverth EJ. A simplified look at the buccal object rule in endodontics. J Endod 1987;13:570-2.

Goldman M, Pearson AH, Darzenta N. Endodontic success - who's reading the radiograph? Oral Surg Oral Med Oral Pathol 1972;33:432-7.

Tamse A, Kaffe I, Fishel D. Zygomatic arch interference with correct radiographic diagnosis in maxillary molar endodontics. Oral Surg Oral Med Oral Pathol 1980;50:563-5.

ADDITIONAL READINGS: These references have appeared in past General Readings or as abstracted articles.  They are retained in this category for historical purposes and to enhance General Readings.

Farman AG, Avant SL, Scarfe WC, Farman TT, Green DB. In vivo comparison of Visualix-2 and Ektaspeed Plus in the assessment of periradicular lesion dimensions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;85:203-9.

Hendrick RT, Dove SB, Peters DD, McDavid WD. Radiographic determination of canal length:  Direct digital radiography versus conventional radiography. J Endod 1994;20:320-6.

Hubar J, Oeschger MP. Optimizing efficiency of radiograph disinfection. Gen Dent 1995; 43:360-3.

Huumonen S, Orstavik D. Radiological aspects of apical periodontitis. Endodontic Topics 2002;1:3-25

Macdonald R. Digital imaging for dentists. Aust Dent J 2001;4:301-5.

Miles DA, Razzano MR. The future of digital imaging in dentistry. Dent Clin North Am 2000;44:427-38.

Sanderink GCH, Huiskens R, Van der Stelt, Welander US, Stheeman SE. Image quality of direct digital x-ray sensors in assessing root canal length. Oral Surg Oral Med Oral Pathol 1994;78:125-32.

Soh G, Loh FC, Chong YH. Radiation dosage of a dental imaging system. Quintessence Int 1993;24:189-91.

Thunthy KH, Weinberg R. Sensitometric comparison of Kodak Ektaspeed Plus, Ektaspeed, and Ultra-speed dental films. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1995;79:114-16.

Tjelmeland EM, Moore WS, Hermesch CB, Buikema DJ. A perceptability curve comparison of Ultra-speed and Ektaspeed Plus films. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;85:485-8.

Vandre RH, Webber RL. Future trends in dental radiology. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1995;80:471-8.

Velders XL, Sanderink GCH, van der Stelt PF. Dose reduction of two digital sensor systems measuring file lengths. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1996:81:607-12.

Yokota ET, Miles DA. Interpretation of periapical lesions using radiovisiography. J Endod 1994;20:490-4.

