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Guidance on the Application of Accreditation Criteria for the Medical Laboratory Quality and Competence in the Field of CT Examination

China National Accreditation Service for Conformity Assessment (CNAS)
Foreword
    This document is CNAS’s further interpretation of CNAS-CL02: 2012 “Accreditation Criteria for the Quality and Competence of Medical Laboratories” based on the characteristics of medical imaging CT examination. It neither adds to nor reduces the requirements of this Criteria. 
    This document shall be used in parallel with CNAS-CL02: 2012 “Accreditation Criteria for the Quality and Competence of Medical Laboratories”.
    In terms of structural layout, the clause numbers and clause titles of the chapters and sections all adopt those of CNAS-CL02: 2012. The specific content of the application guidance for CNAS-CL02: 2012 is given after the respective clause. 
Annex A and B to this document are normative annexes. The serial number and content of the annexes don’t correspond with CNAS-CL02:2012.
This is the first issuance of this document. 
Guidance on the Application of Accreditation Criteria for the Medical Laboratory Quality and Competence in the Field of CT Examination
1 Scope
    This document specifies the accreditation requirements of CNAS for the field of medical imaging CT examination. 
    The medical imaging CT examination field includes general CT examination (flat scan), enhanced CT examination, radiographic CT examination, CT special examination, CT guided biopsy, bedside and intraoperative CT examination and so on.
Note: “examination” is an idiom in the field of medical imaging, corresponding to definition 3.7 in CNAS-CL02:2012.
2 Normative references
    The following referenced documents contain provisions which, through reference in this document, constitute provisions of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
GB 17589 Specification for quality assurance testing of X-ray computer tomography devices
GBZ 130 Medical X-ray diagnostic radiation protection requirements
GB 18871 Basic standards for protection against ionizing radiation and safety of radiation sources
JJG 1026 Medical diagnostic spiral computer tomography device (CT) x-ray radiation source
YY 0310 General technical conditions for X-ray computer tomography equipment

Order of the Ministry of Health for the administration of radiological diagnosis and treatment (No. 46th) 
Order of the Ministry of Health on Occupational Health Management of Radiological Workers (No. 55th),

Measures for the management of the configuration and use of large medical equipment WeiGuiCai [2004]474,

Guide to the use of contrast media, Radiology Branch of the Chinese Medical Association,

Code of Practice for Clinical Techniques • Radiological Examination Technical Sub-manual, People's Military Medical Press, 2004
    CNAS-RL02 Rules for Proficiency Testing 
CNAS-CL02-A010 Guidance on the Application of Accreditation Criteria for the Medical Laboratory Quality and Competence in Laboratory Information System
3 Terms and definitions
3.1 examination

Refers to a group of operations that use a certain medium (such as x-rays, electromagnetic fields, ultrasound, etc.) to interact with the human body and present by way of imaging the human body internal tissue organs or the location, size, shape, structure, density or other physical and chemical properties of the lesions to provide information for the diagnostic physicians to make judgement, corresponding to “3.7 examination” in CNAS-CL02:2012.
3.2 CT examination room
Unit or place for the performance of CT examination operations, corresponding to the “3.11 medical laboratory” in CNAS-CL02:2012. 

3.3 scanning parts
Refers to the clinical determination of one or more anatomical positions to be examined according to the patient’s conditions.
3.4 contrast media

In the absence of a natural contrast for the human organs and structures, a substance is artificially introduced into or around the organ to increase its contrast, and the introduced contrast substance is called a contrast media.
4 Management requirements
4.1 Organization and management responsibilities
4.1.1.1 The setting of the CT examination room shall meet the requirements of “Regulations on the administration of radiological diagnosis and treatment” and “Radiological protection requirements for medical X-ray diagnosis”.
4.1.1.2 The CT examination Room is an independent legal entity and shall have the medical practicing license. The CT examination room is a non-independent legal entity and the diagnosis and treatment subjects of the medical practicing license of its parent medical institution shall have medical imaging related items. The medical imaging CT examination work shall have been carried out for at least 2 years from the date of approval to practice.
4.1.1.4 The CT examination room shall be headed by one or more persons who are competent and responsible for the services provided by the CT examination room, or by the director of the medical imaging department.
The head of the CT examination room shall be an imaging diagnostic physician with vice-senior or higher professional and technical qualifications, and be engaged in imaging medical diagnosis for at least 10 years.

In addition to general requirements, the head of the CT examination room shall also meet the following requirements:

(e) Ensure that the management of occupational health of radiation workers in their unit complies with the requirements of the “Measures for the management of occupational health of radiological workers”.

4.1.2.5 The CT examination room shall have at least 1 chief physician with experience in radiology diagnostics or no less than 10 years of experience in imaging diagnostics in charge of diagnostic management; at least 1 technician with the technical qualifications of an associate chief technician or above or no less than 5 years of CT operation practice responsible for technical management work. 
4.2 Quality management system
4.3 Document control
4.4 Service agreement
4.4.1 The service agreement of the CT examination room shall include but not limited to the following content: 
· Informed matters and precautions before and after the examination；
· Examination items；
· Examination method；
· Informed consent for the use of contrast agent (where applicable);
· Unexpected results；
· Special cases (infectious disease needing report to upper authorities)；
· Diagnostic report etc.
4.5 Examination by commissioned laboratories
4.5.1 The consultation requested by the examined person or clinician at his own discretion is not applicable.
4.6 Externally provided service and supplies
4.7 Consulting service
In addition to the general requirements, the laboratory shall also establish the following arrangements to communicate with users: 

b) To provide diagnosis and treatment suggestions for clinical cases;
4.8 Complaint resolution
4.9 Identification and control of nonconformities
4.10 Corrective action
4.11 Preventive action
4.12 Continual improvement
4.13 Control of records
Records shall at least include: 
d) CT examination room acceptance registration;
In addition to the general requirements, the records of CT room shall also include: 
· Drug use record；

· Record of adverse drug reactions and measures taken (where applicable), and possible impact on CT check results.
4.14 Evaluation and review
4.14.2 When applicable, the CT examination room shall regularly review whether the indications of clinical examination items meet the requirements, and feedback to the clinic, to ensure the legitimacy and rational application of CT examination. 
4.14.7 The CT examination Room shall establish at least the error rate of CT examination, the rate of excellent film, the rate of diagnostic conformity, the positive ratio, the pass rate of the report writing, the equipment integrity rate, the complaint handling ratio, the customer satisfaction rate, the examination completion rate within the unit time and other quality indicators.

4.15 Management review
5 Technical requirements
5.1 Personnel
5.1.2 All personnel engaged in radiological work shall obtain proof of relevant qualifications of radiological workers.
Physicians who independently issue CT diagnostic reports should have intermediate or above professional and technical qualifications in imaging, be engaged in imaging diagnosis for at least 5 years, and have obtained the qualification certificate for the use of corresponding medical equipment. 

Independent CT operating technical personnel shall have obtained technician or above qualifications, and obtained the qualification certificate for use of corresponding medical equipment.
Nurses responsible for the nursing in the CT room shall have the qualifications of a nurse or above, and be trained in the relevant content of CT room nursing.

5.1.3 The staffing and post settings of the CT examination room shall satisfy the needs of a complete imaging diagnostic process and quality assurance, and the number of physicians, technicians, nurses and support staff shall meet the needs of the work.
5.1.5 In addition to general requirements, the training shall also include the following:
b) Skills training for examination personnel, especially for cardiac CT examination staff; CT nursing specifications；

d) Specification for the use of contrast agents (cf. Guidelines for the use of contrast agents); first aid such as allergic reactions and cardiopulmonary resuscitation; and radiation protection;
5.1.6 The content and methodology of the employee competence evaluation shall be developed to assess the employee's work competence (including first aid competence) annually. At least 2 competence evaluations for new employees shall be conducted during the first 6 months.
When the duties change, or taking up a post again after more than 6 months off the post, or when the policy, procedures, technology changes, the staff shall be re-trained, re-evaluated and qualified before they can continue on their post. The records shall be kept.
5.1.8 Employees shall also be involved in clinical inspection activities and clinical case discussions with the records kept.
5.1.9 In addition to the general requirements, the records of radiological workers shall also include the following:
j) Personal radiation dose test record report;
k) Health checkup report.
5.2 Facilities and environmental conditions
5.2.1 The CT examination room shall fully evaluate and determine the adequacy, suitability and safety of the work space, and reasonably set up the equipment area, examination area, operating area, waiting preparation area and observation area, etc. The diagnostic room shall be appropriately lighted.
    The CT examination room shall pass the acceptance check by the local health administrative department and the environmental supervision and testing department, and obtain the "Radiological Diagnosis and Treatment License" and "Radiation Safety License" or equivalent license certificate.
The CT examination room shall meet the requirements of GBZ 130 “Medical X-ray diagnostic radiation protection requirements”, implement safety risk assessment, develop protective measures and standard warning signs for radiation hazards, and develop measures to restrict access to examination areas by those other than the examined and unauthorized visitors.

5.2.2 In addition to general requirements, the CT examination room shall also meet the following requirements:
a) Set up warning signs and warning lights, etc.;
e) Provide adequate radiological protection supplies for adults and children (lead equivalent ≥0.5 mmpb) and regularly check whether they are in normal use or within the validity period.
5.2.5 The CT examination Room shall meet the requirements of national laws and regulations or Hospital Ethics Committee for patient privacy protection. 
The CT examination room shall set up sufficient space for the waiting and preparation are of the examined and the observation area according to the daily reception amount.

The CT examination room shall be equipped with basic rescue facilities, supplies and medicines, and be regularly checked for their normal use or validity period.

Note: Sample collection in this case refers to patient image acquisition.

5.2.6 The CT examination room shall be equipped with an uninterruptible power supply (UPS) and/or a dual-circuit to ensure that the scanned image data is not lost.
5.3 Laboratory equipment, reagents and consumables
5.3.1.1 The laboratory equipment configuration shall satisfy the “Management measures for the configuration and use of large-scale medical equipment” and shall include high-pressure syringes, CT machines, workstations, resuscitation equipment. The CT machine shall have a large equipment configuration certificate.
5.3.1.2 The acceptance test and state inspection of the equipment shall be carried out by institutions with relevant qualifications. Stability test shall be conducted by the examination department itself. GB 17589 “Specification for quality assurance testing of X-ray computer tomography devices” shall be complied with.
5.3.1.4 Equipment needing mandatory calibration shall be calibrated/verified according to the relevant national requirements (GB 17589 “Specification for quality assurance testing of X-ray computer tomography devices”, JJG 1026 “Medical diagnostic spiral computer tomography device (CT) x-ray radiation source”, YY 0310 “General technical conditions for X-ray computer tomography equipment”). The CT examination room is required to provide relevant test reports from institutions with testing qualifications. External calibration of equipment can be performed by the manufacturer in accordance with the calibration procedures. Calibration reports shall be provided. 
For equipment that cannot be calibrated, it can be replaced by regular maintenance and maintenance records, but there need be experimental data records.

5.3.2.1 The main reagents and consumables of the CT examination room include drugs (including contrast agents), high-pressure syringe cylinders, syringes, films, optical discs and so on.

5.3.2.3 When the CT examination techniques are combined with biotechnology, genetic engineering and medical bioengineering, such as PET-CT and SPECT, the biological reagents used shall go through acceptance check before use to ensure that the prescribed standards are met.
5.3.2.5 The use of contrast agents should be subject to the requirements of the “Contrast agent use guide”.
5.4 Pre-test procedure
5.4.1 Before carrying out the examination, the CT examination room shall make a judgment on the legitimacy of the items as applied for examination.
The indications of the person being examined shall be fully assessed before the use of the contrast agent, and the use of contraindications shall be strictly controlled.
Informed consent on the use of contract agent shall be signed prior to its use.
5.4.3 e) Relevant clinical data of the person being examined, including: what is seen during surgery (including endoscopic examination), pathological examination, laboratory test results and previous imaging findings. 
In addition to general requirements, the examination requisition sheet shall also include precautions and informed consent for routine examinations.

5.4.4.1 The CT examination Room shall establish a documented procedure for the correct application for examination, pre-examination preparation and precautions, which shall be available to clinicians.
A green channel system for emergency and severe CT examination shall be established, and critically ill patients need the custody by the medical personnel concerned.
CT special radiography or enhancement examination must strictly enforce the rules and regulations and operating procedures. Good preparation shall be made for handling and rescue of allergic and toxic reactions. When applicable, in the case of radiography or enhancement examination, the operator shall observe the patient throughout the whole process and immediately notify the physician and nurse to deal with any abnormal circumstances found.
5.4.4.2 The guidance of the CT examination room for pre-examination activities shall include but not limited to the following:
a) Correct completion of the application form or electronic application form;
b) Preparation of the person being examined (e.g. guidance provided to doctors, nursing staff, and the examined; exclusion of contraindications; specification for the use of contrast agents);
c) Medicines or other necessities to be provided clinically prior to examination of the examined person;
d) The timing of special examinations (when needed, such as fasting, holding urine, etc.);
e) Related clinical data that affect examination or interpretation of results (such as allergy history, medication history, heart and kidney function);
5.4.6 It shall be ensured that the examined person is uniquely identified with a unique image number (including time information).

5.5 Test process
5.5.1.1 The CT examination procedures shall be developed in accordance with generally accepted procedures, such as the “Code of clinical technical operation-Technical booklet of radiological examination”, as well as international authoritative monographs, which shall include the process of confirming the patient's personal information, confirming the examination item, checking the parameter setting, examination implementation and so on.

5.5.3 In addition to general requirements, the CT examination procedures documents should also include: 
b) Optimized parameter setting, scanning of the examined part and image post-processing;  

d) Standardized positioning of the scanned part and the the person being examined;

e) Radiation protection of the person being examined; including radiological protection of the escort when needed;

f) Containers and additive types: this requirement is not applicable in the field of image examination;

g) Determine, if necessary, the type, dosage and mode of injection of the contrast agent;

l)  Interference and treatment measures (e.g., metal foreign bodies or medical implants, etc.);

m) Image post-processing and lesion identification;
n) CT values of the tissues;
o) The reporting interval of the test results: this requirement is not applicable in the field of image examination;
p) When the result exceeds the measurement interval, a description of how the quantitative results are determined: this requirement is not applicable in the field of image inspection;
q) Warning or critical values, such as pneumothorax, pneumoperitoneum, cerebral hemorrhage, pulmonary embolism, etc.

5.6 Ensuring the quality of test results
5.6.1 The system shall be established for the evaluation of the quality of the CT film. In terms of imaging diagnosis, the diagnostic authority of physicians at all levels shall be set up, and the two or three levels of physician review system and the department consultation system for difficult and complicated cases shall be established.
5.6.2.2 The CT examination room shall have such CT quality testing tools as water model or motif and shall conduct periodic check according to GB17589 Annex A CT Test Items and Requirements.
5.6.2.3 The CT equipment quality control data shall include and are not limited to the following (for the main content and test frequency, refer to GB17589):
· Noise (semi-annual)； 

· Water model (CT value of water, per month)；

· Homogeneity (per month)；

· Resolution (spatial resolution and density resolution, semi-annual)；

· Bed movement accuracy (per month)；

· Positioning line accuracy；

· Layer thickness deviation (per year)；

· CT dose index (per year).
Video image quality control data shall include and are not limited to the following:
· Accuracy of the identity of the person being examined;
· Accuracy of the scanned part and identification；

· Excellent rate of the video images；

· The dose of radiation received by the person being examined.
Diagnostic report quality control data shall include and are not limited to the following:
· Whether the CT images conform to the diagnostic quality control and monitoring data;
· Monitoring data on the reporting terminology and standardization of diagnostic writing；

· Monitoring data on diagnostic compliance and analysis of improvement measures (compared with pathological reports and clinical diagnosis based on respective system on a quarterly basis, statistics of imaging diagnostic compliance rate and analysis and implementation of relevant measures), and regular sampling of video images for internal review;
· Difficult case discussion record data；
5.6.3.1 They shall participate in the corresponding proficiency testing/interlaboratory quality evaluation in accordance with the requirements of CNAS-RL02 Rules for Proficiency Testing. The results and certificates of participation in proficiency testing/interlaboratory quality evaluation shall be recorded and kept.
5.6.3.2 When there is no inter-laboratory comparison scheme available, the laboratory shall adopt other schemes and provide objective evidence to determine the acceptability of the results of the examination, such as: comparison with other CT examination rooms, participation in difficult case seminars of provincial and municipal or regional organizations, statistics of the conformity rate to pathological/clinical diagnosis, etc. If it adopts the method of comparison with other CT rooms, it shall prescribe, but not limited to, the following content:

· Principles for the selection of the comparison CT examination rooms (such as the accredited CT examination rooms, laboratories using the same method of examination); 
· Check the number of items (comparison items need to cover every system of the whole body each year);
· frequency: (e.g. 1 time/year);
· Criteria for determination.
5.6.4 Comparability of test results
When there is more than one CT device in the CT examination room, the intra-laboratory equipment and personnel comparison scheme shall be formulated to determine the comparability of the examination results. The scheme shall stipulate the content, frequency and judgment criterion of comparison.
5.7 Post-test process
5.7.1 When reading the film, the staff shall refer to various clinical data and examinations, if necessary, to personally check the patient, inquiry about and supplement the medical history. Apart from emergency reports, all other CT reports shall have a dual signature system. The results can be issued only after the authorized person’s review. 
The CT examination room shall develop a film reading system and conduct at least one difficult case discussion each week.
5.7.2 The CT examination room shall establish a documented procedure for the identification, collection, retention, retrieval, access, storage and safe disposal of application forms, video image data and reporting materials.
The CT examination room shall specify the time limit for the preservation of application forms, video image data and reporting materials as required by the administrative department of health.

5.8 Reporting the results
5.8.1 The complete image report information provided to the examined or clinician need include the image film (or mobile storage image) and paper reports (or electronic reports).

The reporting cycle shall be specified and reporting time of the green channel examination items shall not exceed 30 minutes.
5.8.3 In addition to general requirements, CT examination reports shall also include the following:
A detailed description of the lesion (such as lesion location, size, morphology, density, edges, surrounding conditions, degree and means of enhancement etc.);
A description of the negative results with identification significance;
When necessary, status of comparison with previous imaging data;
When applicable, the results of the intra-department consultation
The terminology, staging, etc. used in the report shall conform to industry specifications.
The results of the intra-department consultation shall be obtained by a combination of clinical history, laboratory data and various imaging data and included in the patient's final diagnosis report. Corresponding consultation requirements and specifications shall be developed.
5.9 Issuing the results
5.9.1 The CT examination report shall be released in combination with the clinical information of the patient. When the image diagnosis is unclear or the results of the examination apparently don’t conform to the clinical diagnosis and pathological diagnosis, especially when it comes to the lesion location or the nature of the lesion, there shall be documented provisions on how to release the results. If necessary, repeat CT examination. If the CT examination is correct, the CT examination room shall take the initiative to communicate with and consult the clinicians.
b) When the results of the examination show that the patient is in critical condition, such as: large area cerebral infarction, intracranial hemorrhage, cerebral hernia, aortic dissection, pulmonary embolism, aortic aneurysm, pneumothorax, pneumoperitoneum, digestive tract perforation, acute pancreatitis (severe: necrotic hemorrhagic pancreatitis), hepatic and spleen pancreatic kidney and other abdominal visceral hemorrhage, etc., physicians (or other authorized and obligated persons) shall be notified immediately.

5.10 Laboratory information management
5.10.1 The CT examination room needs to have a sound Picture Archiving and Communication System (PACS), The PACS system shall comply with the requirements of CNAS-CL02-A010 “Guidance on the application of accreditation criteria for medical laboratory quality and competence in laboratory information system” and share the patient information in the hospital’s information system. The operation data is accurate, reliable and fast. A strict network security management system shall be established to set access authority and ensure the security and confidentiality of data. A reliable storage system and backup program shall be established to meet the industry's requirements for patient information preservation.
Annex A (normative annex)
Evaluation requirements for Medical Imaging CT Examination
A.1 Assessment items
a) cover all CT examination items for which accreditation is requested and all systems of such items;
b) At least 3 locations and 25 cases of routine CT examination items;
c) 2 location of enhanced CT examination item, 10 cases.
A.2 Content of assessment
A. 2.1 Imaging physicians
a) Clear thinking in diagnosis and differential diagnosis;
b) Master the principles and basic requirements of the writing of radiological diagnostic reports, and master the diagnosis and differential diagnosis of common and frequent diseases. The diagnostic conclusion shall use the standard disease name and shall meet the stipulations of the industry standard on disease name, classification, grading and staging. If necessary, suggestion for further examination can be given;
c) Master the post-processing function of CT images;
d) Good command of the reporting items and procedures for “critical values”;
e) Mastery of allergic reaction treatment and cardiopulmonary resuscitation skills
f) Good professional ethics and interpersonal communication skills, with the ability to independently engage in clinical work of the medical imaging department.

A. 2.2 CT technician
a) master a variety of CT scans: ① routine scans; ② enhanced scans; ③scout scan; ④ high-resolution scans; ⑤ multi-stage scans; ⑥ perfusion scans; ⑦ cardiovascular gated scans;
b) master the positioning and scanning techniques of spiral scans of the craniocerebral, head and neck, chest, abdomen, pelvic cavity, spine and limbs;
c) master CT window technology;
d) master two-dimensional, three-dimensional image post-processing of CT data;
e) master the CT examination procedures: ① patient information registration;② preparation of CT machine; ③ patient preparation before scanning; ④ scanning operation procedures; ⑤ use of contrast agents for enhancement scan and treatment of allergic reactions;
f) master cardiopulmonary resuscitation skills.

A. 2.3 CT image quality control
a) correct selection of image acquisition parameters;
b) correct application of CT image quality test methods: resolution test and body model test;
c) CT image quality expression: spatial resolution, density resolution, noise and artifacts;
d) Understand the factors that affect the quality of CT images: X-ray source, geometric factors, reconstruction algorithm, factors affecting spatial resolution, factors affecting density resolution, factors affecting noise;
e) CT image quality control: basic concept of quality assurance, the content of CT quality control, the basic method of CT quality control;
f) understand the impact of equipment performance on image quality.

A. 2. 4 CT radiation protection
a) dose control for CT examination
b) dose control of CT subjects;
c) protective measures of CT examination.
Annex B (normative annex)   

Accreditation project requirements for medical imaging CT examination field
The CT examination items of the following systems, if carried out, shall apply for accreditation;
The examination items of each system are regarded as a whole competence, and if any of the items is carried out in the laboratory, other items shall apply for accreditation at the same time with the exception of items not carried out;
When the same item uses different CT equipment to report results, all these CT equipment shall apply for accreditation.
B1. Nervous five-senses system;
B2. Respiratory system;
B3. Cardiovascular system;
B4. Digestive system;
B5. Reproductive urinary system;
B6. Skeletal muscle system.
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