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 26 

Abstract: 25 

Referral to a clinical radiologist is the prime means of communication between the referrer 27 

and the radiologist.  Current Australian and New Zealand government regulations do not 28 

prescribe what clinical information should be included in a referral. 29 

Methods: qualitative compilation of clinical radiologist expert opinion, relevant professional 30 

recommendations, governmental regulatory positions and prior work on diagnostic error to 31 

synthesise recommendations on what clinical information should be included in a referral. 32 

Results: Recommended requirements on what clinical information should be included in a 33 

referral to a clinical radiologist are: an unambiguous referral; identity of the patient; identity of 34 

the referrer; and sufficient clinical detail to justify performance of the diagnostic imaging 35 
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examination and to confirm appropriate choice of the examination and modality.  36 

Recommended guideline on the content of clinical detail  clarifies when the information 37 

provided in a referral meets these requirements. 38 

Discussion: high quality information provided in a referral allows the clinical radiologist to 39 

ensure that exposure of patients to medical radiation is justified.  It also minimises the 40 

incidence of perceptual and interpretational diagnostic error.  41 

Conclusion: recommended requirements and guideline on the clinical detail to be provided in 42 

a referral to a clinical radiologist have been formulated for professional debate and adoption. 43 

 44 

(196 words) 45 

 46 

 48 

Introduction: 47 

Referral to a clinical radiologist is the prime means of communication between the referrer 49 

and the clinical radiologist, and is a two way clinical process.  Referrals can be made in 50 

written, electronic or verbal form.  Requests for diagnostic imaging are typically in the form of 51 

a paper-based or an electronic document that complies with regulatory standards and 52 

conventions of practice so as to provide a procedural means for a patient to access 53 

diagnostic imaging. 54 

 55 

Formal definitions of 'referral', 'request', and the distinction between the two have been 56 

addressed elsewhere, and are not this paper's focus.   Regardless of terminology, the 57 

clinical information provided by the referrer (and/or elicited by the clinical radiologist) as part 58 

of a referral or contained in a request is the subject of this paper. 59 

 60 

 61 

The Royal Australian and New Zealand College of Radiologists (RANZCR) has addressed 62 

quality of referrals as a project in its Quality Use of Diagnostic Imaging (QUDI) program.  63 

Recommendations of the project suggest that quality attributes of a quality diagnostic 64 

imaging request include: 65 

• Provision on the diagnostic imaging referral or request of adequate clinical information 66 

to enable the most appropriate investigation or procedure to be selected (that takes into 67 

account patient safety, radiation exposure and diagnostic value) 68 

• Provision of the reason for the investigation through a clear diagnostic question that the 69 

referrer wants answered to assist the clinical radiologist in interpretation of results and 70 

completion of a pertinent and concise report 71 

• Legible, unambiguous and properly completed diagnostic imaging request;  72 
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• Clear instructions for preparation required for the investigation.(1)  73 

RANZCR developed a range of referral templates under the Quality Use of Diagnostic 74 

Imaging (QUDI) program to guide the information that should be contained in a referral 75 

including demographic and billing information, clinical information including specific 76 

questions for the radiologist, examination requested, appointment details, patient 77 

requirements and referrer details.(2)  The QUDI program also provided guidance on the 78 

structure of referrals with templates customisable for local needs. 79 

 80 

More recently, RANZCR has advocated for a firm requirement to be included in the 81 

Australian Medicare regulations outlining that relevant clinical information must be included 82 

in the referral or request for diagnostic imaging to assist clinical radiologists in determining 83 

the appropriateness of the procedure requested.(3) 84 

 85 

Australian Medicare regulations currently in force do not have a requirement for a diagnostic 86 

imaging request to contain information about the clinical condition of the patient, only 87 

information to indicate the service requested.(4)  The applicable regulations originate from 88 

the Health Insurance Act 1973 (Commonwealth of Australia) and Health Insurance 89 

Regulations 1975 (Commonwealth of Australia). 90 

 91 

In New Zealand patients must have a referral from a recognised health practitioner—which 92 

may be a doctor, nurse specialist, midwife, physiotherapist, chiropractor or osteopath—for 93 

any radiology examination. The only examination patients can self-refer for is screening 94 

mammography. 95 

 96 

International Accreditation New Zealand states in its general criteria for radiology that “the 97 

request form shall contain information sufficient to identify the patient and the authorized 98 

requester, as well as providing pertinent clinical data”.(5) There are no other standards for 99 

the clinical information provided. 100 

 101 

In the last twenty years, the role of the clinical radiologist has developed into one of a 102 

specialist consultant actively involved in an individual patient's care, with clearly defined and 103 

growing clinical responsibility for appropriate diagnosis and on-flow effects, working in a 104 

multidisciplinary team environment.(6)  Over the same time professional and regulatory 105 

focus on improving safety and quality in healthcare has incrementally re-defined the quality 106 

standards required for communication in patient care.(7) 107 

 108 
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This position paper describes information to be included in a referral to a clinical radiologist 109 

or in a request for diagnostic imaging and addresses the safety and quality requirements of 110 

patient information transfer as applicable to referrer–radiologist communication. 111 

 112 

 114 

Methods: 113 

Qualitative, non-numerical methodology as applicable to development of qualitative clinical 115 

guidelines. 116 

 117 

Unstructured informal consultation with Australian clinical radiologist best-practice experts 118 

and opinion leaders to form a subjective opinion of what should ideally be included in a 119 

referral.  Unstructured consultation with RANZCR staff responsible for quality and clinical 120 

policy development for the Faculty of Clinical Radiology.  The RANZCR staff were 121 

specifically asked to provide recommendations flowing out of the RANZCR position on the 122 

role and value of the clinical radiologist. 123 

 124 

 Review of ICRP publication 60 (8), which clearly formulates the ethical environment in which 125 

medical radiation exposure occurs. Review of current Australian and New Zealand statutory 126 

legislation and regulations impacting on referral and request content. 127 

 128 

Progressive development of prior published work on diagnostic error, and the role quality of 129 

referral has in minimising perceptual and interpretational error (case report work and 130 

medicolegally based work). 131 

 132 

The collected information, prior work and expert opinion was used to synthesise a 133 

recommendation of what would be an aspirational best-practice quality standard for 134 

information to be included in a referral to a radiologist.   135 

 136 

This recommendation was separated into two parts: a short and formulaic list of aspirational 137 

requirements that are suitable for subsequent development of RANZCR practice 138 

recommendations and professional position; and a broader, discursive guideline on when 139 

the clinical information contained in a referral is likely to meet these quality requirements.   140 

 141 

The requirements on what should be included in a referral to a clinical radiologist (or in a 142 

request for diagnostic imaging) were constrained to form a 'minimum dataset' of essential 143 

content required to maintain meaning in communication.  The recommendations for content 144 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

which fall outside this minimum dataset (but which nonetheless inform and guide the content 145 

and the quality of clinical diagnostic information interchange) were placed in the guideline. 146 

 147 

 149 

Results: 148 

1. Unambiguous referral. 152 

Requirements on what clinical information should be included in a referral to a clinical 150 

radiologist or in a request for diagnostic imaging 151 

A referral should be sufficiently legible such that all of the information contained in it is 153 

transferred between referrer and provider without loss of content or meaning.   154 

 155 

This specifically applies to handwritten requests with illegible handwriting.  In circumstances 156 

where referrals are typed (such as electronic requesting), illegibility results from typing 157 

errors; ambiguous abbreviations; and omissions.  In verbal referrals, information loss may 158 

occur because of poor physical environment (with sound dropout) or because of 159 

misunderstandings. 160 

 161 

2. Identity of the patient. 162 

Sufficient demographic and personal detail to confirm unequivocally the identity of the 163 

patient. 164 

Sufficient details to enable patient contact for the purposes of attendance at the examination 165 

(e.g. personal contact details for outpatients, location for inpatients). 166 

 167 

3. Identity of referrer. 168 

Sufficient identity and contact details to allow unimpeded contact between the clinical 169 

radiologist and referrer for communication purposes (provision of results, communication of 170 

emergencies, clarification of specifics, correction of errors, clinical discussion).   171 

 172 

Additional information may be required by government regulation. 173 

 174 

4. Sufficient clinical information. 175 

Sufficient clinical detail to justify performance of the diagnostic imaging examination, and to 176 

confirm appropriate choice of the examination and imaging modality. 177 

 178 

The internationally agreed doctrine of radiation protection of the International Commission on 179 

Radiological Protection (ICRP)(8) places an obligation on a clinical radiologist to ensure that 180 
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exposure of patients to medical radiation is justified.  Good medical practice dictates that 181 

clinical justification should exist for every diagnostic examination requested and performed. 182 

 183 

Clinical information provided in a referral should be adequate to enable the clinical 184 

radiologist to confirm that the requested diagnostic modality and examination have been 185 

chosen appropriately. An appropriate choice is one which answers the referrer's diagnostic 186 

question with the least number of diagnostic steps (with due regard to patient safety, 187 

radiation dose, local expertise and cost). The choice has to be appropriate to the individual 188 

patient's presentation and particular circumstances.  Where the choice of diagnostic modality 189 

and examination is not appropriate, the clinical information has to be adequate to allow the 190 

clinical radiologist to rationally select an appropriate alternative. 191 

 192 

Clinical detail provided in the referral (regardless of the form of the request, written, verbal or 195 

electronic) in good medical practice typically contains some of the following categories of 196 

diagnostic questions: 197 

Guideline on the content of the clinical detail to be provided in a referral to a clinical 193 

radiologist or in a request for diagnostic imaging 194 

• working diagnosis (for confirmation of condition); 198 

• differential diagnosis (for selection of one condition out of a number of plausible 199 

alternatives); 200 

• diagnosis for exclusion (where an alternative diagnosis is more likely, but the risks 201 

and impacts of the condition to be excluded are considered sufficiently high to justify 202 

a NEGATIVE diagnosis of that condition); 203 

• working or provisional diagnosis for further clarification (such as severity, stage, 204 

grade, identification of complications, identification of causes); 205 

• confirmed diagnosis for specific information required in further management (such as 206 

preoperative planning, selection of therapy, selection of modality, guidance of 207 

treatment, assessment of treatment's effectiveness, forward planning, future 208 

prognosis, resource preparation, and many others); 209 

• where not covered by the above categories, an indication or a clinical question stated 210 

in adequate language and considered by the referrer (and the referrer's peers) and 211 

the clinical radiologist (and the clinical radiologist's peers) as meaningful and 212 

appropriate to that particular patient under that patient's particular set of 213 

circumstances to reach the clinical justification threshold. 214 

 215 
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If clinical detail provided in the referral notes or request form meets at least some of these 216 

criteria, it is highly likely that a referral to a clinical radiologist for diagnostic imaging meets 217 

the threshold for clinical justification.   218 

 219 

 221 

Discussion: 220 

High quality clinical information provided by a referrer to a clinical radiologist in a request for 222 

a diagnostic examination usually reflects the outputs of the referrer's own diagnostic 223 

process, which is synthesising history, examination and prior investigation findings into a 224 

high-level formulation of the diagnostic question (and usually in the categories outlined 225 

above).  It is not necessarily a search for a diagnosis.  Repeating the patient's complaint or 226 

listing some physical examination findings without diagnostic filtering is consistent with 227 

professional non-engagement, and is suboptimal. 228 

 229 

In the case of medical imaging involving ionising radiation, every such examination involves 231 

deliberate exposure of a human being to ionising radiation, and MUST be justified under the 232 

internationally agreed doctrine of radiation protection of the ICRP.(8)  The usual threshold for 233 

justification for medical radiation exposure is that the expected clinical benefit to the patient 234 

outweighs, on balance, the detriment inherent in the risk of the radiation exposure.   This 235 

justification threshold for medical radiation exposure of patients is (in general) met if there 236 

exists sufficient clinical justification to proceed with the examination.  Good medical practice 237 

dictates that clinical justification SHOULD exist for every medical imaging examination 238 

requested and performed even if no radiation exposure is involved. 239 

The basis for the requirement for diagnostic imaging examinations to be justified 230 

 240 

 241 

Image reading and image-based diagnosis in diagnostic radiology consists of several 244 

stages.  Formal nomenclature for the purposes of didactic teaching subdivides the process 245 

into the following steps (defined fully in (9)) 246 

Image interpretation and diagnosis: impact of referral quality on perceptual and 242 

interpretational error 243 

 247 

• Detection 248 

• Localisation  249 

• Characterisation 250 

• Validation 251 
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• Cross-reference 252 

• Diagnosis (or Differential Diagnosis) 253 

• Significance 254 

 255 

 256 

It is common to separate diagnostic radiology errors into errors of interpretation and 257 

perceptual errors. Errors of interpretation are similar to diagnostic errors in other areas of 258 

medicine.  A finding is appreciated, yet the diagnosis is erroneous. 259 

 260 

Perceptual error is an error of visual perception, and is subject to the rules of human 261 

perception.  It is a very frequent error in diagnostic radiology, while the retention of the 262 

imaging record practised in Australian radiology (and its release to the patient) allows the 263 

error's retrospective discovery (10).  Perceptual error occurs at the stage of abnormality 264 

detection. 265 

 266 

Detection of imaging findings has three different modes, each with its own pattern of 267 

diagnostic error: pattern recognition, mechanical review and goal-directed feature search. 268 

 269 

Pattern recognition is the fastest; with increasing experience and caseload exposure 270 

radiologists rely on it progressively more. 271 

Mechanical review is a check-list driven sequential examination of different anatomical 272 

structures in the imaged field of view, focussing attention on each one in turn with the 273 

purpose of explicitising the decision of normal - abnormal for each structure. 274 

Goal-directed feature search is radiology's equivalent of medicine's hypothetico-deductive 275 

diagnostic method.  It consists of formulating a diagnosis, and then searching for findings in 276 

support (or in refutation) of this diagnosis.  The process is repeated for each diagnosis (or 277 

differential diagnosis) being considered. 278 

 279 

Goal directed feature search is the most clinically powerful of the three abnormality detection 280 

modes employed in medical imaging interpretation.  It minimises the incidence of perceptual 281 

error and provides highest quality diagnostic information to the referrer.(9, 10) 282 

 283 

Goal-directed feature search is critically dependent on the initial starting assumptions and 284 

the intentions of the search.  In turn, these are formulated around the clinical question asked 285 

by the referrer.  An inaccurate or a misleading clinical question has the capacity to generate 286 

incorrectly targeted goal-directed feature searches, or else to produce incorrectly biased 287 
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interpretations in a case with differential diagnostic possibilities (11, 12).  A misguided 288 

search (or series of searches) has a higher chance of missing a finding, else misinterpreting 289 

it ('what you do not look for, you do not find'). 290 

 291 

Interpretational error occurs in the diagnostic steps from abnormality localisation forwards. 292 

 293 

Information provided by the referrer to the interpreting clinical radiologist is a powerful factor 294 

in both reducing the rate of interpretational error and also in causing it.  Absence of a 295 

differential diagnosis or a working diagnosis carries the risk of the findings being interpreted 296 

as caused by a different condition (albeit with same or similar findings).  A misleading 297 

working diagnosis or a misleading clinical question is even more damaging, and may lead to 298 

the same outcome as a patient identity-side-site error in surgery.  In some situations a 299 

fallacious interpretation is unavoidable with poor quality referral information.   300 

 301 

Conversely, quality referral information (filtered for meaning, interpreted and logically 302 

formulated into a sensible diagnostic question) minimises the likelihood of interpretational 303 

error.  The old truism holds: 'one can always sensibly answer a sensibly put question'. 304 

 305 

 307 

Conclusion: 306 

Recommended requirements on what clinical information should be included in a referral to 308 

a clinical radiologist or in a request for diagnostic imaging are the following four: an 309 

unambiguous referral; identity of the patient; identity of the referrer; and sufficient clinical 310 

detail to justify performance of the diagnostic imaging examination and to confirm 311 

appropriate choice of the examination and modality.  The justification threshold for 312 

proceeding with a medical imaging examination (in general) is that the expected clinical 313 

benefit outweighs, on balance, the risks of the examination (including detriment of radiation 314 

exposure).  The international doctrine of radiation protection places an obligation on clinical 315 

radiologists to ensure that exposure of patients to medical radiation is clinically justified.  If 316 

the clinical detail provided in a referral to a clinical radiologist meets at least some of the 317 

criteria in the proposed guideline on clinical detail, it is likely the request for diagnostic 318 

imaging is clinically justified.  In addition, high quality clinical information in a referral 319 

minimises the incidence of both perceptual and interpretational diagnostic error during image 320 

interpretation, producing a practical clinical benefit to the patient and minimising the burden 321 

of diagnostic error in the community.  These requirements and guideline have been 322 

formulated and are ready for RANZCR to discuss, debate, develop and adopt. 323 

 324 
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