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            REPORTING OF DENTAL RADIOGRAPHS IN GENERAL DENTAL PRACTICE ANDREW SHELLEY , BDS MSC MFGDP(UK) DPDS MGDS RCSED FDS RCS ED F GDP( UKj DI P REST DEf' · IT Res E f'JG , SPECIALIST PROSTHODO f',JT! CS Introduction The selection, processing and interpretation of dental radiographs is the subject of a number of well est abl ished , det ailed qual ity assurance programmes such as those outlined in the N ati onal Radiation Protection Board [N RPB)'s G uida nce N otes For Dental Practitione rs. 1 Nevertheless, the detail of rad iog raphic rep orting receiv es much less attention . O n one hand, it is appa rent that man y radi ograph s ar e simply filed a wa y with no report. This is unacceptabl e practice. O n the other hand, teachers and exa miners for the FGDP(UK)' s d ipl oma s, such as the Dipl oma in Restorative Dentistry, will often see case studies from candi dat es contai ning the most deta iled radi ogra phi c r epo rts, evaluating every surface, every restoration and presenting an abundan ce of negative find ings. This is unrealistic and cannot represent the can did ates' everyda y practice. N onetheless, this does ra ise the foll ow ing questions : • What should be recorded in a rad iographi c rep ort ? • How much deta il sho uld be w ritten? • Wh at is the process of making a radi ograph ic report? This art icl e will address these questions and, in additi on , will outline legislation and guidelines in relation to radi ographi c reporting. Legislation and guidelines While a number of regulations govern the use of ion ising radiation in dental practices, the relevant legi slation in this instance is the Ionising Radiation (M edical Exp osure) Regulati on s 2 000 (IR(M E]R 2 000) . These regulat ions state that "The written procedures... shall include procedures for the carrying out and recordi ng of an evaluation for each medi cal exposure" , and that "evaluation should detail the resulting di ag nostic find ing s or therapeutic implica tio ns". 2 Current legislation as it appl ies to dentistry is usefully summari sed in the NRPB's G uidance N ote s For Dental Practiti oners. These state that those who carry out the practical aspects of a radi ogra phic examination are defined as 'operators' . 'O perator' roles include the clinical evaluation of rad io graph s. 'C linica l eva luatio n' is further clari fied as follows: '''Clin ical evalu ation' does not necessarily have to be a full rad iolog y report, but should show that each rad io graph has been evaluated and should pro vid e enough information so that it can be subject to a later audit. For exam ple, this information may include: (0) the charting of caries; (b) findings releva nt to the pat ient's manage ment o r pr ogn o sis; (e) in the case of a pre-extraction rad io graph , it may be suffic ient to record either 'roo t form simpl e' or 'nothing abnormal di agn o sed '. " l These guidance notes, therefore , make a distinction between 'clin ical evaluation ' and a 'full rad iol ogy rep ort ' . Wh ile the difference is unclear, this w ording could be interpreted as mean ing that it is unnecessary to rec ord negat ive fi nd ings . A key phra se wo uld seem to be "findi ngs rele vant to the pat ient's management or progn osis". This is a very br oad requirement wh ich appears to encompa ss everything that might be required from a rad iology report. Alegal requ irement is not necessarily the same as 'good practice'. Therefore, two existing guidan ce documen ts were consulted in order to establish current goo d practice on radi ograph ic repo rting. First, the FGDP(UK) standa rds publication Clin i cal E xaminati on and Record-Ke ep ing : Good Practi ce Guidelines, wa sfound to state only that "regulations stip ulate that all radio graphs must be [ustilied and reported in the notes", and , under 'Clinical evaluation (reporting!" that "all rad io graph s must be rep ort ed ?". Secondly, the FGDP(U K) standards publication Standards in Dentistry asserts that "a wr itten note (should be) kept of important features on rad iogr aph s" .4 The distinction between an 'evaluation' and 'a full radi ogr aph ic rep ort' made in the Gui dan ce Notes For Dental Practition ers' rema ins unclear. The FGDP(UK)'s Clini cal E xam ination an d Rec ord Ke eping :G oo d Practi ce Gu idelines 3 doe s not mak e such a di stincti on . N evertheless, wh ile some confusion remains and there is little guidan ce on the detail of re port ing , the foll o wing co nclusions may be drawn from the existing legislation and guidelines: • All radi ograph s must be reported and a record kept • Fi nding s relevant to the patient's mana gement or progn osis should be reco rded • It is acc eptabl e practice to record only positive finding s Why report? Setting aside legal requirements, there are v ery go od reasons to rep ort on all radi ographs .A new pati ent at the practice may have multiple dental problems requiring a complex, multid iscipl inary appr oa ch . After the pre scr ipt ion of radi ograp hs, according to the FGDP(UK)'s 
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REPORTING OF DENTAL RADIOGRAPHSIN GENERAL DENTAL PRACTICE
 ANDREW SHELLEY, BDS MSC MFGDP(UK) DPDS MGDS RCSED FDS RCSEDF GDP(UKj DIPREST DEf'·IT Res Ef'JG, SPECIALIST I f'~ PROSTHODOf',JT!CS
 IntroductionThe selection , pro cessing and interpretation o f dentalradiographs is the sub ject o f a numb er of well establ ished ,det ailed qual ity assurance p rog rammes such as thoseoutlined in the N ati onal Radiati on Protect ion Board [N RPB)'sG uidance N otes For Dental Practitioners.1 Nevertheless, thedetail of rad iog raphi c reporting receiv es much less attention .O n one hand, it is appa rent that man y radiographs aresimply filed away with no rep ort. This is una cceptablepractic e. O n the other hand, teachers and exa miner s fo rthe FGDP(UK)' s d ipl omas, such a s the Diploma in RestorativeDenti stry, w ill o ften see case stud ies from candidatesco ntai ning the most deta iled radiographi c reports,eva luating every surface, every restorati on and pr esentingan abundance of negative find ing s. This is unreali sticand cannot repr esent the can dida tes' everyday practi ce.N onetheless, this doe s ra ise the foll owing questions :
 • What should be recorded in a rad iographic rep ort?• How much deta il sho uld be w ritten?• What is the process o f mak ing a radiograph ic report?
 This art icl e will add ress these qu estion s and, in addition ,w ill outline legislation and guidelines in relat ion toradiographic reporti ng .
 Legislation and guidelinesWhile a number o f regulati on s govern the use of ion isingradi ation in dental pract ices, the relevant legi slati onin this instan ce is the Ionising Radiat ion (M edical Exp osure)Regulati on s 2000 (IR(M E]R 2000) . These regulationsstate that "The w ritten procedures... sha ll includeprocedures for the car ry ing out and recordi ng ofan eva lua tion for ea ch medi cal exp osure" , and that"eva lua tio n should detail the resulting di ag nostic find ing sor ther apeutic implica tio ns". 2
 Current leg islati on as it appl ies to de ntistry is usefullysummari sed in the NRPB's G uidance N ote s For DentalPractitioners. These state that those w ho carry out the practicalaspects of a radiographi c examinati on ar e defin ed as'o perators' . 'O pera tor' ro les includ e the cli nica l eval uation ofrad iograph s. 'C linica l eva luatio n' is further clari fied as foll ows:
 '''Clin ical evalu at ion ' does not necessarily have to be a fullrad io log y report, but should show that each rad iograph hasbeen evalua ted and should provid e enough in fo rmation sothat it can be sub ject to a later aud it. For exam ple ,this in format ion may include:
 (0) the charting of car ies;(b) fi nd ing s releva nt to the patient' s manage ment
 or pr ogn osis;(e) in the case o f a pre-extra ction rad iograph , it may
 be suffic ient to record either ' roo t form simpl e' o r' nothing abno rma l d iagnosed '. " l
 These guidance note s, therefore , make a d istinctio n between'clin ical evaluation ' and a ' full rad iol ogy rep ort ' . Wh ile thedifference is unclear, this w ording could be interp reted asmean ing that it is unnecessary to record negative fi nd ings .A key phrase would seem to be " findi ng s relevant to thepat ient's management or pr ogn osis" . This is a very br oadrequ irement wh ich appears to encompass everything thatmight be required from a rad iolog y repo rt.
 A legal requ ire ment is not necessarily the same as 'goodpracti ce ' . Therefor e, two exist ing guidance documen tsw ere co nsulted in orde r to establi sh current good practiceon radiograph ic repo rting. First, the FGDP(UK) standa rdspub lica tion Clin ical Examination and Record-Keeping : GoodPractice Guidelines, was found to sta te on ly that " reg ula tio nsstip ulate that all radiographs must be [ustilied and repo rtedin the notes", and, under 'C linical eva luatio n (report ing !"that "all rad iographs must be rep orted ?". Second ly, theFGDP(U K) standa rds publica tion Standards in Dentistryasserts that "a wr itten note (should be) kept o f importa ntfeatures on rad iogr aphs" .4
 The dist inct ion between an 'eva lua tion' and 'a fullradi ogr aph ic report' made in the Guidan ce N ote s ForDental Practition ers' rema ins unclear. The FGDP(UK)'sClinical Examination an d Record Keeping: Good PracticeGu ideline s3 doe s not mak e such a di stincti on . N evertheless,wh ile some co nfusio n rema ins and there is littl e guidanceon the d eta il of reporting , the foll owing co nclusions maybe drawn from the existing legislation and gu idel ines:
 • A ll radi ographs must be report ed and a record kept• Findings relevant to the patient's management or
 progn osis should be reco rded• It is acceptable pra ct ice to reco rd on ly positi ve findings
 Why report?Setting aside legal requirements, there are very go odrea son s to rep ort on a ll radi ographs. A new pati ent atthe pract ice may have multiple dental prob lems requiringa complex, multid isc ipl inary approa ch . After thepre scr iption of radiogr ap hs, acco rding to the FGDP(UK) 's
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Selectio n Criteria in Dental Rad iog raphy , a struc turedapproac h to reporting is an exce llen t begi nning to clarify yourthough ts on the approac h to treatment planning . A lso, fromthe medi co legal poin t o f view, a clea r, contemporaneousradiographic repor t may provide justi fication for trea tmentdecisions made at the time of trea tment planning . Forexample, it may be appropriate to extra ct a too th which isborderline restorable. A clear rad iographic report , togetherwith other aspects of the patient's history and exam ination,will prov ide good eviden ce of the thought process leadingto the treatm ent decision .
 Conve rsely, it is acceptable not to pr ovide operativetreatment for some early car ious lesions in some pa tients .For example, early enamel lesions, in a pa tien t wh o ha sbeen recently introduced to a preven tive regime, maysometimes be simply observed and mon itored . Aradiograph ic report at the time the decision is made w illhelp demonstrate the wisdom of this stra tegy. The FGD P(UK)'sSelection Criteria in Dental Radiography recommend sinterva ls for periodic bi tew ing radiog ra phy . These arebased on a car ies risk assessment for each patient.Rad iographs therefor e pr ovide soli d evidence to supportthe assessment a t the time that the decision was mad e.A co ntemporaneous rep ort w ill , therefore, clari fy andsupport the decis ion making process. Over a period o ftime, the justif ication for continued monitoring or operativeintervention can be recorded and supported in the lig htof previous rep orts .
 Carrying out a reportThe fir st requirement for carrying out a rad iographicreport is high qual ity rad iog raphs observed under optimumviewing cond it io ns. This appl ies equally to co nventionaland d ig ital rad iography. It therefore fo llows that a qual ityassuran ce programme, such as the one outlined in theNRPB's Gu ida nce Notes for Dental Practitioners I shouldbe undertaken. Ho lding a convention al radiograph up tothe light is no t acceptable an d will serio usly redu ce theamoun t o f information obtained fro m a rad iograph.Optimum viewing cond itions for conventional film includegood illumina tion, masking o f periphera l ligh t andmoqn ihcotlon ." A hooded x-ray viewer, such as thatshown in Figure 1, pr ov ides near ideal viewing cond itions.In the case o f dig ital ra diographs, monitor qua lity, monitorlocat ion, viewing d ista nce and amb ient lighting condi tionsare all important Ic ctors." Digital radi ogr aphs printedon pap er are rare ly, if ever, acceptable for diagnosticpurpo ses.
 Figure 1: Hooded x-roy viewer
 It is important to view and repor t radiographs in a systematicfashion . As an ai d to this process it is helpfu l to scan acros seach radiograph considering each aspect in turn, perhaps ina circula r motion of eye movement.
 O ne format for w riting an x-ray report is to cons ide r thefollowing aspec ts in turn . Taking into accou nt these five aspectsof the radiograph, it follow s that the circu lar scan w ill takeplace at lea st five times.
 Periodontaleg oalveolar bone levels• presence of calculus and other plaque retain ing factors
 Cariesego site
 • depth
 Restorationseg opresence of overhangs or def ic iencies• particularly heavily restored teeth
 Endodontic and periapicaleg oper iapical rad iolucencies• quality of root canal treatments or posts
 Othereg opresence o f a retain ed roo tQ an unerupted too th• an amalgam tattoo
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I REPORTING OF DENTAL RADIOGRAPHSIN GENERAL DENTAL PRACTICE
 For an extrao ral radiograph, such as a pan oram ic radiog raph,in addition to the aspects listed above the report may includethe follo wing aspects:
 Whole radiographego devel opmental age of the pa tient
 Body and ramus of the mandibleeg oradiolucencie s or radiopac ities
 Other structureseg . rad iopacities in the maxillary sinuses or nasal cavity
 Specific requirements, such as available bone for dentalimplant placement or position of relevant anatomica l structures,w ill often be the justifi cat ion for radiog raphs. Nevertheless,rad iograph s should not be examined for this to the excl usionof other findings.
 Comparison with previou s radiog raph s wi ll of ten be relevant.For exa mple, a follow up rad iograph of an endo don tica llytreated tooth may require a compar ison with a previou srad iograph to assess w hether a periapica l rad iolucency isincreasi ng or decrea sing in size. Similar ly, a compar ison withpreviou s period ic bitewing radiographs may reveal whethe ran observed early car ious lesion is stable or increas ing insize . The same is true for period ontal bo ne levels. Suchcomparis on should form part of the radiogra phic report.
 It is worth restating that radiographs, in themselves, formonly part of the infor mation requ ired to form a di agnosis.O ther clinica l information wi ll a lways be relevant.
 The issue o f what to report radi ographica lly ra ises thequestion of negative finding s. For exam ple, is it acceptablepract ice to write 'B/Ws NAD' (bitew ings, nothin g abn orm aldi agn osed) when reporting periodic bitewings? For a longstand ing patient, there may have been a series of severa lperiod ic bitew ing s for a pat ient with very little to report.In terms of the legi slation , the an swer is prob ably 'yes'.The NRPB's Gu idance N otes for Dental Practition ers givean example of w riting 'nothing abnor ma l di agnosed' [N AD)in para g raph 2.46 .' Nevertheless, it may be conside redbetter pra ctice to list each aspect of the radi ograph that hasbeen checked and wr ite 'NAD' aga inst each one. Further,it wou ld be helpful to state when a comparison has beenmade w ith previous radiographs. In the same paragraphof Gu idance Notes for Dental Practitioners , the key phra seis " find ings relevant to the patient's manag ement orprogn osis" . This w ould sugges t that, for exa mple, a listof a ll radiog raphica lly satisfactory restorati ons is notnecessary. A long list of nega tive find ings ca n only obscurethe impo rtant information in a repor t. In any event, it islikely that this is found only in submissions of ca se studiesfor examinations and is not real istic for everyday pra ctice.
 Havin g said that, it may be that a satisfactory, butunexpected ly deep , restorat ion is seen on a rad iog raph o fa new pati ent. In this ca se it w ould be worth noting on aradi ogra phic repo rt so that a vi ta lity test can be carr iedout on the tooth. In a ll cases, " findi ngs relevant to thepati ent's manag ement or prog nosis" must rema in a matterof clinical judgement.
 Who should report on dental radiographs?IR(ME)R 2000 defines a number of roles in the context o fradiation protection for pati ents, including the 'referrer' (whorequests x-ray examinati ons), the practi tioner (who performsthe justification of the x-ray exami nation) and 'o perato rs'.A n opera tor is defin ed as a per son who ca rries out one ormore pra ctical aspects of a radiographic examination. Thiscould be anyth ing from pressing the exposure button orprocessing radiog raphic films, through to reportin g . In thecontext of radiographic reporting , this per son must beadequately trai ned to carry out such evalu at ion. In most'denta l practices, under most circumstances, it is simp ly thedentist who pre scribes, [ustllies and takes the rad iographbefo re mak ing a report. Underg radua te dental tra inin g isconside red sufficie nt for this.
 Nonethele ss, wh en a dent ist refer s for a radiographicexamination, the situation beco mes more complica ted .This is par ticular ly true for cone-beam computed tomograph yexami nations (CBCT). The number of these referral s is increasingbecause these views can be very helpfu l in planning theplacement of dental implants. The Health ProtectionAg ency (HPA) has prod uced guidelines on the sa fe use o fCBCT equipment.8 These state that wr itten procedu res shouldbe in place whi ch set out the arrangements for clin icaleval uation and reporting . If the referr ing dentist is to reporton the CBCT exami nati on, then, under IR(ME)R 2000, theyshould be ad equately tra ined to do so. Undergraduate dentaltra in ing is not suffic ient for this and the HPA guidelines statethat additional train ing is necessary.
 A recent case reinforces the wisdom of thisapproach. A patient was referred to a dentolhospital for 0 CBCT examination prior to dentalimplant placement. The images were reported bya consultant in oral and maxillofacial radiology.Subtle changes were observed at the edge of theimages which led the consultant to order a moreextensive CT examination. The result wos aprovisional diagnosis of a skull bose tumour and thepatient was referred appropriately. These changeswere not recognisable by the referring practitioner.
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Figure 2: Example radiographs ro be reported
 A suggested template for reporting complex cases isavailable on the FGDP(UK) website, and contains anexample report from the radiographs presented in Figure 2.
 This article has considered legisla tion and guidelines as theyapply to reporting of dental radiographs and suggests apragmatic, systematic approach to reporting.
 AcknowledgementsWith thanks to Professor Keith Horner for reading throughIhe monuscript and For his va luable advice
 REFERENCES 2000. UK. DH; 2007 Revised 1st ed. UK. FGDP(UK); 1st ed. UK. Quintessence; 20023 The Faculty of General 2006 7 Horner K, Drage N, Brettle DS.
 National Radiological Protection Dental Practice (UK) . Clinical 5 The Faculty of General Practice 21 st Century Imaging, 1stedBoord. Guidance notes for Dental Examination and Record Keeping: (UK) , Selection Criteria for Dental UK, Quintessence; 200 8Practitioners on the Sa fe Use o f Good Practice Guidelines, 2nd Radiography. 2nd ed. UK. 8 Health Protection Agency.
 X-Ray Equipment. NRPB; 200 1 ed. UK. FGDP(UK); 2009 FGDP(UK); 200 4 Guidance on the Safe Use
 2 DH. The Ionising Radiation 4 The Faculty of General Practice 6 Horner K, RoutJ, Rushton VE. of Dental Cone Beam CT
 {Medical Exposure} Regulations (UK), Standards in Dentistry, Interpreting Dental Radiographs, Equipment. HPA; 20 10
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