Louisiana State University Health Sciences Center - Shreveport Radiology Department

Residency Neuroradiology Goals and Objectives

(Introductory Statement Adopted with Modification from the 
American Society of Neuroradiology)

  
It is expected that residents will progressively develop their abilities to perform and interpret imaging studies of the central nervous system.  Residents will be taught the practical clinical skills necessary to interpret neuroradiologic studies, including plain radiographs (which is also taught on other rotations), computed tomography (CT) scans, magnetic resonance (MR) imaging and ultrasound examinations of: 1) brain and skull; 2) head and neck; and 3) spinal cord and vertebral column.  They will be instructed in the performance and interpretation of invasive procedures including cerebral angiography, and myelography/spinal canal puncture.
  
The residents will be introduced to the science that underlies clinical neuroradiology, in particular neuroanatomy and neuropathology.  They will learn the physical principles of CT, MR, plain radiography, and digital angiography.  They will learn the relative value of each modality, enabling them to choose the appropriate study and the appropriate protocol for each patient.
  
It is expected that residents will participate in the performance of the full range of examinations done by the division.  They will obtain consents and perform intravenous injections of contrast.  The residents will learn the indications and contraindications for contrast administration and to recognize and treat adverse reactions.  Residents will protocol and monitor CT and MR exams after they have demonstrated a sufficient level of knowledge and experience to perform these tasks.  Residents will aid in the performance of invasive procedures including angiograms, myelograms, and spinal taps.  They will learn to explain these procedures to patients and their families, obtain pre-procedure consent and write pre- and post-procedure orders. They will learn techniques of arterial puncture, catheter choice and manipulation, and contrast dosage.  They will learn to recognize and treat complications of these invasive procedures.
  
The residents will learn to dictate concise and appropriate radiographic reports and to serve as consultants to referring physicians.
  
  Year One Neuroradiology Rotation
Patient Care


Skills
· Learn to obtain informed consent, by explaining the risks and benefits of contrast-enhanced CT/MR to the patient.  Learn appropriate techniques for injection of contrast (including use of power injectors).  Learn to recognize and treat contrast reactions, both iodinated and gadolinium

· Learn the contraindications for MR studies

· Gather clinical and radiological data on patients with neurologic and neurosurgical disease

· Develop diagnostic plan based on the clinical presentation and prior imaging

· Demonstrate basic knowledge of  PACS, RIS, and HIS computer systems

· Aid technologist in performing the correct x-ray/CT /MR exam responsibly and safely, assuring that the correct exam is ordered and performed.

· Demonstrate the ability to use the Internet as an educational instrument



Education

· Active participation with faculty in exam interpretation. Ask the attending appropriate questions.
· Preview cases for review with attending
· Participation in Journal Club

· Radiation safety lectures (Charles Killgore, DABR)


Assessment

· Global ratings by faculty

· Place evidence of your accomplishments in your department portfolio
Medical Knowledge 


Skills

· Anatomy:  



Intracranial - Become familiar with the appearance of 


major intracranial structures as visualized on axial CT and 


MR scans.  Be able to identify all major structures and 


components of the brain, ventricles and subarachnoid 


(cisterns) space.


Head and Neck - Learn the anatomy of the calvarium, 


skull base and soft tissues of the neck as displayed on plain 


radiographs.



Spine -Become familiar with the normal appearance of the 


spine on plain radiographs and axial CT scans.  Be able to 


assess spinal alignment and be able to identify all osseous 


components of the spinal canal by completion of first 


rotation.



Vascular - Learn to identify the large vessels of the 



cervical and intracranial regions (carotid, vertebral and 


basilar arteries, jugular veins and dural venous sinuses) as 


they appear on routine CT and MR studies of the head and 


neck.

· Pathology and Pathophysiology:

  

Learn the basic pathology and pathophysiology of diseases 


of the brain, spine, and head and neck. Become familiar 


with the common traumatic, ischemic and inflammatory 


conditions of the brain, skull base, neck and spine.

· Imaging Technology:

  

CT - Become familiar with imaging parameters, including 


window and level settings, slice thickness, inter-slice gap, 


and helical imaging parameters, and image reconstruction 


algorithms (e.g., soft tissue and bone).   Learn the typical 


CT density of commonly occurring processes such as 


edema, air, calcium, blood and fat.



MR - Learn the basic physical principles of MR.  Be able 


to identify commonly used pulse sequences and become 


familiar with standard MR protocols.  Learn the intensity of 

normal tissues on routine pulse sequences.

· Image interpretation:

  

Intracranial - Develop skills in the interpretation of plain 


films of the skull.  Learn to interpret CT scans with a 


particular emphasis on studies performed on individuals 


presenting with acute or emergent clinical abnormalities 


(infarction, spontaneous intracranial hemorrhage, 



aneurysmal subarachnoid hemorrhage, traumatic brain 


injury, infection, hydrocephalus, and brain herniation).




Head and Neck - Learn to identify common acute 





emergent lesions.  Become familiar with the plain film and 




            CT appearance of (a) traumatic (fractures and soft tissue 



            
injuries) of the orbit, skull base, face and petrous bones and 



           (b) inflammatory (sinusitis, orbital cellulitis, otitis, 





           mastoiditis, cervical adenitis and abscess) lesions.  Learn to 



                       identify airway compromise and obstruction.





Spine - Learn the appearance of traumatic lesions on plain 




radiographs with an emphasis on findings of spinal 





            instability.  Become familiar with the CT and MRI findings 



            of degenerative disease, fracture, and subluxation. Learn to 




            recognize cord compression on MRI.




Vascular - Learn to recognize the features of 





extra- and intracranial atherosclerosis MRA.  Learn to 




            recognize “brain attacks” with MR, including MR diffusion 



            and perfusion studies.





Pediatrics - Learn to recognize the normal appearance of 




the brain (e.g., myelination), spine (e.g., ossification) and 




            head and neck (e.g., sinus development) encountered in the 




            newborn, infant, and child.  Be able to identify the features 




            of hydrocephalus on CT and MR.

· Procedures:


 



Image-guided biopsies and spinal canal - Learn to 




perform fluoroscopically guided punctures of the lumbar 




            spinal canal for the purpose of myelography, spinal fluid 




            collection, and intrathecal injection of medications.


Education

· Textbook:



Neuroradiology Companion: Methods, Guidelines, and 


Imaging Fundamentals. Lippincott Williams & Wilkins



Mauricio Castillo. ISBN: 0781716950. Format: Paperback, 


368pp. Pub. Date: October 1998. Price approx $70


Diagnostic Neuroradiology. Anne G. Osborn, Julian Maack



Elsevier Science, ISBN: 0801674867; 936pp; June 1994


Price approx $290

· Didactic lecture series 
· Participation in the clinical activities of the Neuroradiology Section
· Review a portion of the neuroradiology cases in the department teaching file

· Attend interdepartmental conferences (e.g. neuroradiology/neurology conference and the neuroradiology/ENT conference)


Assessment
· Global ratings by faculty

· OSCE
· ACR in-training examination

· Raphex physics exam 
· Place evidence of your accomplishments in your department portfolio
Interpersonal and Communication

 Skills
· Provide a clear report
· Provide direct communication to referring physicians or their appropriate representative, and documenting communication in report for emergent or important unexpected findings
· Demonstrate the verbal and non-verbal skills necessary for face to face listening and speaking to physicians, families, and support personnel


Education

· Participation as an active member of the radiology team by communicating with clinicians face to face, providing consults, answering phones, problem solving and decision-making

· Act as contact person for technologists in managing patient and imaging issues

· Practical experience in dictating radiological reports


Assessment

· Global ratings by faculty
· ACR In-service examination

· Place evidence of your accomplishments in your department portfolio
· If needed, report review
Professionalism Skills

· Demonstrate altruism

· Demonstrate compassion (be understanding and respectful of patient, their families, and medical colleagues)

· Demonstrate excellence: perform responsibilities at the highest level and continue active learning throughout one’s career

· Demonstrate honesty with patients and staff

· Demonstrate honor and integrity: avoid conflict of interests when accepting gifts from patients and vendors

· Demonstrate sensitivity without prejudice on the basis of religious, ethnic, sexual or educational differences, and without employing sexual or other types of harassment

· Demonstrate knowledge of issues of impairment

· Demonstrate positive work habits, including punctuality and professional appearance

· Demonstrate the broad principles of biomedical ethics

· Demonstrate principles of confidentiality with all information transmitted during a patient encounter
· Teaching of medical students


Education

· Discussion of above issues during daily clinical work


Assessment

· Global ratings by faculty

· Attendance at the above conferences with logs as necessary
· Place evidence of your accomplishments in your department portfolio
Practice Based Learning and Improvement Skills

· Review all cases and dictate a preliminary report.  Then review your interpretation with faculty and then correct report as needed before sending it to the faculty members report que

· Share good learning cases and missed diagnosis with others  in the department 

Education

· Participate in Journal club, clinical conferences, and independent learning

· Active participation in quality control and quality assurance activities.

· Submit quality improvement form to supervising technologist, residency review coordinator and department quality improvement secretary.

· Become aware of other quality improvement activities and cases in the department. The chief resident is present at most QA/QC meetings. All residents are involved with this during frequent residency meetings held by the residency program director. 




Assessment

· Global ratings by faculty
· Place evidence of accomplishments in your department portfolio

Systems Based Practice Skills

· Demonstrate ability to design cost-effective care plans

· Demonstrate knowledge of the regulatory environment


Education

· Review of literature related to thoracic imaging, including ACR Appropriateness Criteria and ACR Practice Guidelines and Technical Standards 


· Attendance and participation in multi-disciplinary conference
· Interaction with department administrators

· Discussions with faculty about cost-effective care plans and regulation

· Journal Club articles on Issues related to Systems Based Practice

· Louisiana State University Health Sciences Center - Shreveport Clinical Practice Management Lectures on issues such as JCAHO inspections, corporate compliance, medication ordering and errors, patient safety, etc.
· ACR/APDR Initiative for Residents in Diagnostic Radiology Modules


Assessment

· Global ratings by faculty

· Membership in professional radiology societies
· Place evidence of your accomplishments in your department portfolio
______________________________________________
Year Two Neuroradiology Rotation

Essentially similar to year one, but with progressively more responsibility and independence.  Residents role gradually changes from student to co-worker and in certain cases as an consultant.

______________________________________________
Year Three Neuroradiology Rotations



Continue to improve all skills in the above Years One 


and Two rotations

Patient Care


Skills
· Correlate physical findings by other clinicians with radiographic findings

· Learn to obtain informed consent for invasive procedures including

angiography, spinal punctures/myelography and image-
            guided biopsies.  Be able to explain the risks, benefits and
            complications of these procedures to patients and their
            families.

· Protocol and monitor CT studies.  Be able to modify imaging

            protocols based on identification of unexpected or novel

            findings. Provide provisional interpretations and
            consultations of plain radiographs, CT scans and MR scans

            performed in the Emergency Department.  Learn the
            clinical and imaging indications for acute stroke
            intervention including intra-arterial thrombolysis.

· Based on your radiographic findings and the clinical setting, guide clinicians in the use of more advanced neuroradiologic imaging techniques such as CT angiography, MR spectroscopy and nuclear procedures such as PET-CT for the head and spine and other neural tumors.


Education

· Understand the indications for radiographic interventional procedures and other specialized neuroradiologic procedures

· Learn the measures employed to insure patient safety in the MR suite

· Learn the appropriate imaging protocols used for assessment of the full range of lesions encountered in Neuroradiology. 


Assessment

· Global ratings by faculty

· Place evidence of your accomplishments in your department portfolio

Medical Knowledge 


Skills

· Anatomy:  



Intracranial -
Develop more detailed knowledge of 


intracranial anatomy as displayed on multi-planar images.







Head and Neck - Become familiar with the complex 




anatomy of the orbit, petrous bone, skull base and soft 




            tissues of the neck as displayed on CT and MR in multiple planes.





Spine -
 Learn to identify normal osseous structures, 




intervertebral discs, support ligaments and the contents of 




            the thecal sac (spinal cord and nerve roots) on CT, MR, and 



            myelography.


Vascular - Learn to identify these same structures and their 

key branches on catheter, MR angiography and sonography 

(extra-cranial vessels).

· Pathology and Pathophysiology:

  

Learn the pathophysiology of rapidly evolving processes, in 

particular cerebral infarction and inflammation.

· Imaging Technology:

  

CT - Learn the appropriate imaging protocols used for 


assessment of the full range of lesions encountered in 


Neuroradiology.


MR - Learn the clinical utility of each routine pulse 



sequence.  Learn how to combine pulse sequences to 


produce effective and efficient imaging protocols for 


common disease processes.  Learn the intensity 



encountered in hemorrhage, fat and calcium.

· Image interpretation:

  

Intracranial - Learn the CT and MR findings of 



hyperacute infarction (including findings on diffusion 


weighted MRI).  Learn to identify and characterize focal 


lesions and diffuse processes and be able to provide a short 


differential diagnosis for the potential causes of these 


processes.


Head and Neck - Expand knowledge of the appearance of 


traumatic lesions on CT.  Be able to characterize fractures 


based on clinical classification systems (e.g., Le Fort 


fractures).  Learn to identify neoplastic masses arising in 


the orbit, skull base, petrous bone and soft tissues of the 


neck.  Be able to use standard anatomic classification 


schemes to accurately describe the location of mass lesions


Spine - Learn the CT, MRI and myelographic findings of 


spinal cord compression.  Become familiar with findings on 

all three modalities that allow for accurate spatial 



localization of spinal lesions (extra-dural, intra-dural, extra-


medullary, and intra-medullary).  Be able to identify and 


differentiate discogenic and arthritic degenerative diseases.  

Learn to identify and characterize traumatic lesions (e.g., 


stable vs. unstable, mechanism of injury) using routine and 


reformatted CT scans.




Vascular - Learn the indications, limitations, risks and 




benefits for each technique used for visualization of 





            vascular anatomy and pathology.  Learn the 





angiographic appearance of aneurysms, vascular 





malformations, occlusive diseases and neoplasms.





Pediatrics - Learn to recognize congenital lesions and 




malformations.  Be able to detect disorders of the perinatal 




            period on sonography, CT, and MR.

· Procedures:



Catheter Angiography - Observe the performance of 


diagnostic angiograms of the cervical and cranial vessels.  


Learn the basic techniques of 
arterial puncture and catheter 


manipulation.  Assist senior residents, fellows, and 



attendings in the performance of angiograms.

 



Image-guided biopsies and spinal canal - Assist senior




residents, fellows, and attendings in the performance of 




image-guided biopsies.  Be able to perform myelography 




            under the supervision of an attending radiologist.

· Research:



Demonstrate understanding of the principles of research 


project design and implementation and consider starting a 


scholarly project in neurradiology radiology such as a case 


report or research project with the faculty and, if 



appropriate, interested medical student.

Education



· Textbook for third and fourth years:



Neuroradiology: The Requisites. Robert I. Grossman, 


David M. Yousem; Elsevier Science; ISBN: 032300508X; 


Format: Hardcover, 864pp; Pub. Date: September, 2003; 


Price approx $95


Diagnostic Neuroradiology. Anne G. Osborn, Julian Maack



Elsevier Science, ISBN: 0801674867; 936pp; June 1994


Price approx $290

· Review current articles related to thoracic imaging in current issues of AJR, Radiology and Radiographics

· Familiarize yourself with the American Journal of Neuroradiology
· Didactic lecture series (approximately 48 over two years)

· Participation in case conferences
· Participation in the clinical activities of the Neuroradiology Section
· Core lectures and conferences

Assessment
· Global ratings by faculty

· OSCE
· ACR in-training examination

· Raphex physics exam
· Place evidence of your accomplishments in your department portfolio
Interpersonal and Communication Skills

· Present interesting cases after noon conference

Education

· Review the ACR Practice Guideline for Communication: Diagnostic Radiology

Assessment

· Global ratings by faculty

· Place evidence of your accomplishments in your department portfolio

· If needed, report review

Professionalism Skills

· Help teaching of Junior Residents and house staff from other departments

Education

· Participation in department and hospital based committees and educational activities

· Training programs and/or videotapes on harassment and discrimination


Assessment

· Global ratings by faculty

· ABR written exam

· Attendance at the above conferences with logs as necessary
· Place evidence of your accomplishments in your department portfolio
Practice Based Learning and Improvement Skills

· Demonstrate knowledge of and apply the principles of evidence-based medicine in practice

· Demonstrate critical assessment of the scientific literature

Education

· Participate in Journal club, clinical conferences, and independent learning

· When on-call and when on neuroradiology service correlate and discuss your readings of cervical spine films and head and 
facial radiographs with the residents and faculty who are interpreting the patient’s corresponding CT or MR examinations.



Assessment

· Global ratings by faculty

· ACR in-service exam

· ABR written examination

· Place evidence of your accomplishments in your department portfolio
Systems Based Practice Skills

· Demonstrate knowledge of funding sources

· Demonstrate knowledge of reimbursement methods

Education

· Interaction with department administrators

· Discussions with faculty about funding and reimbursement issues

· Journal Club articles on Issues related to Systems Based Practice

· Louisiana State University Health Sciences Center – Shreveport Clinical Management Lectures on issues such as JCAHO inspections, corporate compliance, etc.
· ACR/APDR Initiative for Residents in Diagnostic Radiology Modules

· Familiarize yourself with the American Society of Neuroradiology and its website at www.asnr.org.

Assessment

· Global ratings by faculty

· ACR in-training exam

· Documented membership in societies
· Place evidence of your accomplishments in your department portfolio

____________________________________________

Year Four Neuroradiology Rotations


Continue to improve all skills in the above Years One 


through Three rotations

Patient Care


Skills
· Learn to write pre- and post-procedure orders.  Be able to evaluate the clinical status of patients prior to, during and after the procedure.  Learn to recognize complications of these procedures and to initiate appropriate treatment.


Education

· Preparation of cases for Multi-disciplinary Conference

Assessment

· Global ratings by faculty

· Place evidence of your accomplishments in your department portfolio
Medical Knowledge 

Skills

· Anatomy:  



Intracranial -
Be able to identify subdivisions and fine 


anatomic details of the brain, the ventricles, subarachnoid 


space, vascular structures, sella turcica, and cranial nerves.




Head and Neck - Be able to identify all key structures 


and have knowledge of established anatomic classification 


systems for each area.



Spine -
 Be able to identify all normal structures on multi-


planar images.


Vascular - Be able to identify all important extra- and 


intra-cranial arteries (secondary and tertiary branches of the 

carotid and basilar arteries) and veins (cortical and deep 


cerebral veins) on all imaging modalities.


· Pathology and Pathophysiology:

  

Learn the pathologic and histologic features that allow for 


characterization of neoplastic lesions and learn the accepted 

classification system (WHO) of tumors.
· Imaging Technology:

  

CT - Learn the principles and utility of multi-planar 


reconstruction and CT angiography.


MR - Learn to protocol complex clinical cases.  Become 


familiar with more advanced imaging techniques such as 


MR angiography, fat suppression, diffusion/perfusion, 


activation studies, and MR spectroscopy.
· Image interpretation:

  

Intracranial - Develop the ability to use imaging findings 


to differentiate different types of focal intracranial lesions 


(neoplastic, inflammatory, vascular) based on anatomic 


location (e.g., intra- vs. extra-axial), contour, intensity and 


enhancement pattern.  Learn to identify and differentiate 


diffuse intracranial abnormalities (e.g., hydrocephalus and 


atrophy).  Lean to recognize treatment-related findings 


(e.g., post-surgical and post-radiation).  Become familiar 


with the utility of new MR sequences (diffusion/perfusion, 


functional MR and MR spectroscopy).




Head and Neck - Learn the differential diagnosis of mass 


lesions.  Understand and be able to identify patterns of 


disease spread within and between areas of the head and 


neck (e.g., perineural and nodal spread).  Learn to 



recognize treatment‑related findings (e.g., post-surgical and 

post-radiation).  Learn to identify pathologic processes on 


multi-planar MR studies.


Spine - Learn the imaging findings that allow for the 


differentiation of inflammatory and neoplastic lesions.  


Learn the imaging features of intraspinal processes, 



including syringomyelia, arachnoiditis and spinal 



dysraphism.  Learn to recognize post-surgical and other 


treatment-related findings.




Vascular - Learn the indications, risks and benefits for 




neurointerventional procedures including embolization, 




            angioplasty and stenting.




Pediatrics - Be able to identify and differentiate acquired 




lesions (traumatic, ischemic, inflammatory and neoplastic) 




           of the newborn, infant, child, and adolescent.

· Procedures:



Catheter Angiography - Learn to safely position catheters 


within extra-cranial vessels.  Learn the appropriate dose of 


contrast material for angiography of each vessel.  Learn the 

angiographic protocols for the evaluation of a variety of 


disease processes (e.g., aneurysmal subarachnoid 



hemorrhage).  Be able to perform diagnostic angiography 


under the supervision of an attending radiologist.
 



Image-guided biopsies and spinal canal - Be able to 




perform image-guided biopsies of the spine and skull base 




            under the supervision of an attending radiologist
· Research:



Demonstrate understanding of the principles of research 


project design and implementation and consider starting a 


scholarly project in neurradiology radiology such as a case 


report or research project with the faculty and, if 



appropriate, interested medical student.
Education



· Textbook for third and fourth years:



Neuroradiology: The Requisites. Robert I. Grossman, 


David M. Yousem; Elsevier Science; ISBN: 032300508X; 


Format: Hardcover, 864pp; Pub. Date: September, 2003; 


Price approx $95

· Review current articles related to thoracic imaging in current issues of AJR, Radiology and Radiographics

· Continue to familiarize yourself with the American Journal of Neuroradiology
· Didactic lecture series (approximately 48 over two years)

· Participation in case conferences
· Participation in the clinical activities of the Neuroradiology Section
· Core lectures and conferences
Assessment
· Global ratings by faculty

· OSCE
· ACR in-training examination

· Written ABR exam

· Oral ABR examination

· Place evidence of your accomplishments in your department portfolio

· Core lectures and conferences
Interpersonal and Communication Skills

· Be able to present cases at conferences with other departments (e.g. neurology department)

Education

· Participate in lectures and/or conferences for medical students during their radiology rotations

Assessment

· Global ratings by faculty

· ACR In-service examination
· ABR Written and Oral exam
· Place evidence of your accomplishments in your department portfolio
· If needed, report review

Professionalism Skills

· Discuss cases and teach faculty and fellows from other departments when the opportunity arises (such as when they are rounding in radiology)

Education

· Discussion of above issues during daily clinical work

· Didactic presentations on “the impaired physician”

· Participation in department and hospital based committees and educational activities


Assessment

· Global ratings by faculty

· Attendance at the above conferences with logs as necessary
· Place evidence of your accomplishments in your department portfolio
Practice Based Learning and Improvement Skills

· Analyze and develop improvement plans in the clinical practice, including knowledge, observation, and procedural skills


Education

· Participate in Journal club, clinical conferences, and independent learning

· Active participation in quality control and quality assurance activities. The chief resident is present at most QA/QC meetings. All residents are involved with this during frequent residency meetings held by the residency program director. 
· ACR/APDR Initiative for Residents in Diagnostic Radiology Modules

Assessment

· Global ratings by faculty
· Place evidence of your accomplishments in your department portfolio
Systems Based Practice Skills

· Demonstrate knowledge of basic management principles such as budgeting, record keeping, medical records, and the recruitment, hiring, supervision and management of staff


Education

· Interaction with department administrators

· Membership and participation in local and national radiological societies
· Discussions with faculty about practice patterns and reimbursement issues

· Journal Club articles on Issues related to Systems Based Practice

· Louisiana State University Health Sciences Center - Shreveport Clinical Practice Management Lectures on issues such as JCAHO inspections, corporate compliance, medication ordering and errors, patient safety, etc.

Assessment

· Global ratings by faculty

· ABR written exam

· ACR in-training exam

· Documented membership in societies
· Place evidence of your accomplishments in your department portfolio

SUBSPECIALTY EXPERIENCE IN NEURORADIOLOGY

DIAGNOSTIC RADIOLOGY RESIDENCY PROGRAM

LOUISIANA STATE UNIVERSITY HEALTH SCIENCES CENTER - 
SHREVEPORT

Note:

Since Neuroangiography is performed and supervised by the Division of Vascular & Interventional Radiology, specific guidelines set out by the Division should be followed.


List of topics
A. Topographic Entities

1. Brain & Coverings

Normal anatomy

Development

Congenital anomalies

Toxic and metabolic disorders

Phakomatoses

Ischemia and infarction

Inflammatory and infectious disorders

Neoplasms - intraaxial


         extraaxial

Trauma

Intracranial hemorrhage

Aneurysms

Vascular malformations

White matter diseases

 Sella & parasellar region

Ventricles and cisterns

Meningeal disorders

2. Spine

Normal anatomy

Development

Congenital disorders

Inflammatory and infectious disorders

Neoplasm

Trauma

Vascular abnormalities

Degenerative disorders

3. Head And Neck

Sinonasal cavity

Salivary glands

Temporomandibular joint

Oral cavity and oropharynx

The neck

Larynx

Orbit and visual pathways

Central skull base

Temporal bone

B. Modalities

Plain films/tomography

Computed tomography

Magnetic Resonance Imaging

Angiography (in the Division of Interventional Radiology)

Myelography

Ultrasonography (in the Ultrasound Division)

Isotope studies (in the Nuclear Medicine Division)


C.  Other





Physics (Mr. Charles Killgore)




Radiation Biology (---ditto---)


The Neuroradiology Rotation


A.  Number and length of rotation.

On the average, residents will have one month of neuroradiology in their first year, and 1 - 2 months in each of the succeeding years.  

B.  Responsibilities

Working hours are 8:00 am to 5:00 pm except for weekends and holidays.

Responsibilities include the interpretation and reporting of CT and MR scans, screening of requests for same, and consultations with clinicians.  Myelography and spinal puncture under fluoroscopy will be performed by the Neuroradiology Resident.  Neuroangiography is done on the angio and interventional rotation.  The reading session starts around 8:15 - 8:30 am and the resident should allow sufficient time to prepare, even if this means coming in earlier than 8:00 am.  Preparation for the reading sessions include knowledge about the cases to be read (including sufficient and appropriate clinical information, and obtaining old films if necessary), and checking if each individual study is complete, and knowing the reasons if they are not.  

C. Lectures and Conferences

1. Intra Departmental

a. By Faculty

The Neuroradiology will endeavor to cover the entire spectrum of Neuroradiologic imaging every 2 years.  Each resident will therefore theoretically have two chances to attend a presentation on any given topic during his/her 4-year residency.  Certain topics will be presented yearly, usually during the months of July - December.  These are:

· Cervical spine trauma

· Subarachnoid hemorrhage

· Head trauma

· Acute spinal cord compression

Joint conferences with other departments:

  Ophthalmologic Imaging: every first or second Thursday at 7:30 am.

b. By Residents

Residents are expected to periodically give presentations about Neuroradiology topics, with the guidance of faculty.  Interesting cases can be discussed at any noon or afternoon conference, not necessarily during Neuroradiology Conferences per se.

c. By Others

Arrangements will be made to have occasional lectures by members of the local clinical faculty, and by Visiting Professors.  

2. Extra Departmental

Neurology:  Friday, 8 am (Neurology Department)

Neurosurgery:  Wednesdays, (4pm Neurosurgery Department)

ENT Tumor Board: Tuesday, 1 pm (3rd floor auditorium)

Neuropathology:  periodic (Pathology Department)
 

CORE CURRICULUM:  HEAD AND NECK

RADIOLOGY

Preface:  Most of the listed topics are considered part of the Neuroradiology Rotation, however many others will be covered during rotations in different subspecialties, including gastrointestinal and genitourinary radiology, pediatric radiology, vascular and interventional radiology, musculoskeletal radiology, emergency radiology, and nuclear medicine/PET.  

I.  Imaging Modalities (including current indications, radiation dose, use of intravenous contrast)


A.  Plain film radiography, including barium swallow





1.  Paranasal sinuses




2.  Airway, especially pediatric



3.  Esophagus


B.  Sialography


C.  Computed tomography



1.  Conventional, spiral, multi-detector



2.  Screening sinus CT


D.  Ultrasound


E.  Magnetic resonance imaging



1.  All indications in the Head and Neck



2.  Contraindications, including otologic implants


F.  Physiologic imaging – PET, SPECT, MR spectroscopy in the head and neck

II.  Percutaneous and transvenous or transarterial interventions


A.  Biopsy



1.  Ultrasound, CT or MR guided



2.  Anatomic approaches to superficial or deep lesions



3.  Complications



4.  Sensitivity


B.  Embolization – percutaneous, transvenous, transarterial



1.  Indications



2.  Technique



3.  Complications

III.  Midface


A.  Embryology and congenital lesions



1.  Basic embryology and formation of the face, mouth, nostrils, choana



2.  Facial clefts:  cleft lip, palate, cranio-facial anomalies including, hemifacial 



     microsomia, Goldenhar’s syndrome, Treacher-Collins syndrome, Pierre Robin



     anomaly, Crouzon’s disease



3.  Cephalocele, nasal dermoid or glioma



4.  Symptom complex:  choanal atresia in the infant


B.  Trauma



1.  Biomechanics and mechanism of injury



2.  Fractures – nasal, naso-orbital, maxillary, Le Forte I, II, III, trimalar, blowout,



     mandibular, condylar, maxillary, paranasal sinuses



3.  Penetrating injuries, including gunshot wounds



4.  Foreign body




a.  appearance on CT




b.  limitations of MRI



5.  Orbital and sinus complications of midface fracture

IV.  Nose and Paranasal Sinuses


A.  Development and age of aeration


B.  Ostiomeatal complex and sinus drainage



1.  Normal variations:




a.  turbinate – concha bullosa, paradoxical turbinate




b.  septum – deviation, spur




c.  air cells – Haller cell, Agger nasi cell, large ethmoid bulla


C.  Non-neoplastic lesions



1.  Inflammatory – mucosal changes, air fluid level, criteria for sinusitis on 



     imaging




a.  screening sinus CT for preoperative endoscopic sinus surgery




b.  cystic fibrosis




c.  complications of sinusitis, both intracranial and orbital



2.  Polyps – sinonasal polyposis, antrochoanal polyp



3.  Papilloma



4.  Fungal sinusitis – allergic fungal sinusitis, invasive sinusitis



5.  Mucocele



6.  Wegener’s granulomatosis



7.  Symptom complex:




a.  unilateral nasal obstruction 




b.  minor epistaxis


D.  Tumors and tumor-like conditions



1.  Angiofibroma



2.  Fibro-osseous lesions




a.  osteoma




b.  fibrous dysplasia




c.  others

3. Squamous cell carcinoma, including staging

4. Olfactory neuroblastoma

5. Lymphoma, adenocarcinoma, minor salivary gland, plasmacytoma

6. Histiocytosis X

7. Sarcomas

8. Symptom complex:

a. Unilateral nasal obstruction

b. Epistaxis

c. Facial and sinus pain

E.  Post-operative sinonasal cavities

1. Endoscopic sinus surgery

a. Expected CT appearance

b. Recurrent inflammatory disease

c. Complications

2. Caldwell-Luc with nasoantral window

3. Frontal sinus obliteration

4. Surgery for sinonasal malignancy

V.  Dental


A.  Dentascan – technique, anatomy, implant technology


B.  Inflammatory

1. Periodontal disease

2. Dental caries

3. Periapical disease

4. Odontogenic infections

C.  Tumors and tumor-like conditions

1. Odontogenic cysts

a. Follicular cysts, radicular cysts, keratocysts

2.  Fissural cyst

3.  Odontogenic tumors

a. ameloblastoma, cementoma, odontoma

D.  Symptom complex

1. Jaw mass

VI.  Temporomandibular Joint


A.  Disc replacement, degenerative joint disease, perforation


B.  Rheumatoid and other inflammatory arthritides


C.  Tumors and tumor-like conditions



-  synovial chondromatosis


D.  Symptom complex

1. Trismus

VII. Pharynx


A.  Normal anatomy, nasopharynx, hypopharynx, oral cavity and oropharynx

1. Adenoidal, tonsillar, lymphoid tissue

2. Hypopharynx – pyriform sinus, posterior pharyngeal wall, postcricoid region

3. Oral cavity – tongue, floor of mouth, retromolar trigone

4. Oropharynx – tonsil, soft palate, base of tongue

B.  Congenital/developmental

1. Branchial cleft remnants

2. Diverticula

3. Ectopic thyroid remnants

4. Thyroglossal duct cyst/remnant

5. Dermoid cyst

C.  Infectious/inflammatory

1. Retropharyngeal abscess

2. Peritonsillar abscess

3. Ludwig’s angina

D.  Neoplasms, benign


1.  Schwannoma, fibromatosis, hemangioma

E.  Squamous cell carcinoma – nasopharynx, oropharynx and oral cavity, hypopharynx

1. Epidemiology

2. Clinical presentation

3. Staging – AJCC

4. Patterns of spread, common, perineural and intracranial

5. Nodal disease – nodal chains involved

6. Prognosis

7. Post-treatment imaging, CT and MR

a. Post-operative changes

b. Post-radiation changes

F.  Other neoplasms

1. Rhabdomyosarcoma, other sarcoma 

2. Lymphoma

3. Minor salivary gland tumor

G.  Miscellaneous

1. Macroglossia

2. Denervation syndromes of cranial nerves V, XII

H.  Symptom complex


1.  Throat mass

VIII. Salivary Glands


A.  Normal anatomy – parotid, submandibular, sublingual, minor glands


B.  Inflammatory/infectious

1. Sialolithiasis, including obstruction of salivary gland duct

2. Chronic inflammatory disease

3. Autoimmune disease

4. Acute infection, parotitis

5. Viral parotitis, mumps

C.  Neoplasms, benign

1. Lymphoepithelial tumors of AIDS

2. Pleomorphic adenoma, benign mixed tumor

D.  Neoplasms, malignant

1. Mucoepidermoid carcinoma

2. Adenoid cystic carcinoma

3. Adenocarcinoma

4. Lymphoma

5. Perineural spread via cranial nerve VII

E.  Symptom complex

1. Facial nerve palsy

2. Xerostomia

IX.  Larynx


A.  Normal anatomy

1. Cartilaginous components

2. Paraglottic spaces

3. Supra, infra, and glottic divisions

4. Innervation

B.  Congenital lesions

1. Laryngomalacia

2. Webs and atresia

3. Subglottic stenosis

4. Subglottic hemangioma

C.  Infectious/inflammatory

1. Supraglottitis and epiglottitis

2. Viral tracheitis (croup)

3. Tuberculosis and granulomatous lesions

D.  Cysts and neoplasms, benign

1. Saccular cyst

2. Laryngocele, pyocele

3. Vocal cord nodules

4. Papilloma

5. Benign mesenchymal tumors

E.  Trauma

1. Trauma

2. Dislocations

a. Crico-arytenoid dislocation

b. Crico-thyroid dislocation

3. Post-intubation

4. Inhalation

F.  Squamous cell carcinoma – supraglottic, glottic and infraglottic

1. Epidemiology

2. Clinical presentation

3. Staging – AJCC

4. Patterns of spread, common

5. Nodal disease – nodal chains involved

6. Surgical treatment and indications:

a. Laryngectomy

b. Supraglottic laryngectomy

c. Hemilaryngectomy

d. Radiation and Chemotherapy

7. Prognosis

8. Post-treatment imaging, CT and MR

a. Post-operative changes

b. Post-radiation changes

c. Radionecrosis

G.  Other neoplasms

1. Minor salivary gland

2. Chondroid lesions, including chondrosarcoma

3. Amyloid

H.  Symptom complex

1. Hoarseness

a. Vocal cord paralysis

b. Etiology

c. Treatment

d. Imaging approach

2. Stridor

a. Pediatric patient

b. Adult patient

c. Tracheal stenosis

X.  Neck


A.  Normal anatomy

1. Branchial arch and pharyngeal pouch derivatives

2. Spaces

a. Suprahyoid – mucosal, masticator, parapharyngeal, retropharyngeal, carotid, parotid, prevertebral

b. Infrahyoid – visceral, carotid, retropharyngeal, perivertebral

3. Triangles – anterior and posterior

4. Nodal chains

a. Nodal regions I – VII

b. Retropharyngeal

c. Superficial collar

5. Nerves

a. Vagus nerve, recurrent laryngeal nerve, including vocal cord paralysis

b. Sympathetic plexus – Horner’s syndrome

B.  Congenital lesions

1. Branchial cleft remnants 

2. Thyroglossal duct remnants

3. Lymphaticovenous malformations

4. Thymic remnants

C.  Infection/inflammatory

1. Neck abscess – including routes of spread, phlegmon vs. abscess

D.  Nodal disease

1. Benign disease

a. Reactive, suppurative adenopathy

b. Sarcoidosis

c. Granulomatous disease extracapsular spread

2. Malignant disease

a. Squamous cell carcinoma, including size, necrosis, extracapsular spread

b. Lymphoma

3. Miscellaneous

a. Enhancing nodes

b. Calcified nodes

4. Symptom complex

a. Metastatic node with occult primary

E.  Benign disease

1. Nerve sheath tumors

2. Paraganglioma

a. Carotid body tumor 

b. Glomus vagale paraganglioma

c. Glomus jugulare paraganglioma

F.  Malignant disease

1. Nodal disease, metastasis and lymphoma

G.  Post-treatment neck

1. Recurrent tumor vs. scar

2. Post-operative neck dissection

a. Radical

b. Modified, variations

3. Reconstructive surgery

a. Flap reconstruction

4. Post-radiation changes

a. Soft tissue changes

b. Sialadenitis

c. Osteo and chondro radionecrosis

XI.
Thyroid and Parathyroid


A.  Normal anatomy, physiologic function

1. Thyroid gland 

2. Parathyroid gland

B.  Inflammatory/metabolic lesions

1. Thyroiditis – suppurative, Hashimoto’s, Reidel’s

2. Thyrotoxicosis

3. Hypothyroidism 

4. Goiter

5. Hyperparathyroidism

C.  Benign lesions

1. Thyroid adenoma

2. Benign cyst

3. Parathyroid hyperplasia 

4. Parathyroid adenoma, including ectopic

D.  Malignant lesions

1. Papillary carcinoma

2. Follicular carcinoma

3. Anaplastic carcinoma

4. Medullary carcinoma

5. Lymphoma

6. Parathyroid carcinoma

XII.  Brachial Plexus


A.  Normal anatomy – trunks, divisions, cords


B.  Benign lesions

1. Nerve sheath tumors

2. Nerve root avulsion

3. Radiation plexitis

C.  Malignant lesions

1. Metastases

2. Lymphoma

XIII.  Skull base, central and anterior


A.  Anatomy

1. Normal foramina and fissures

2. Sphenoid bone

a. Cranial nerves

b. Internal carotid artery

c. Cavernous sinus

B.  Congenital lesions

1. Cephalocele

C.  Inflammatory lesions

1. Apical petrositis

2. Sphenoid sinusitis

3. Tolosa-Hunt syndrome

D.  Trauma

1. Skull base fracture

2. Iatrogenic-surgical complication

3. Symptom complex

a. Cerebrospinal fluid fistula

E.  Benign lesions

1. Meningioma

2. Craniopharyngioma

3. Pituitary adenoma

4. Epidermoid

5. Cholesterol granuloma

F.  Malignant tumor

1. Chordoma

2. Chondrosarcoma

3. Metastasis

4. Local extension from head and neck carcinoma

a. Direct extension

b. Perineural spread

G.  Miscellaneous

1. Platybasia

2. Basilar invagination

3. Fibrous dysplasia

H.  Symptom complex

1. Anosmia

2. Extraocular muscle paresis

3. Trigeminal neuralgia

4. Facial palsy, facial tic

5. Glossopharyngeal dysfunction

6. Vocal cord paralysis

7. Sternocleidomastoid and trapezius muscles dysfunction

8. Hypoglossal dysfunction, tongue atrophy

XIV.  Temporal Bone

A.  Normal anatomy – external auditory canal, middle and inner ear, internal auditory   

      canal, mastoid air cells

1. Facial nerve – course, divisions

B.  Congenital lesions

1. External auditory canal atresia, stenosis

2. Ossicular anomalies

3. Congenital cholesteatoma

4. Aberrant course of facial nerve

5. Aberrant internal carotid artery

6. Dehiscent jugular bulb

7. Labyrinthine anomalies:

a. Incomplete partition

b. Common cavity

c. Cochlear aplasia, hypoplasia

d. Labyrinthine aplasia

8. Enlarged vestibular aqueduct

9. Encephalocele

10. Symptom complex:

a. Sensorineural hearing loss

b. Conductive hearing loss

c. Pulsatile tinnitus

C.  Inflammatory disease

1. External otitis

2. Acute otomastoiditis

a. Intracranial and sino-venous complications

3. Chronic mastoiditis

4. Acquired cholesteatoma

a. Conductive hearing loss

b. Ossicular erosion

c. Labyrinthine fistula

d. Tegmen tympani dehiscence

5. Middle ear granulation

6. Labyrinthitis 

7. Symptom complex:

a. Bell’s complex

D.  Trauma

1. Transverse vs. longitudinal fracture

a. Ossicular dislocation, conductive hearing loss

b. Facial nerve palsy

c. Sensorineural hearing loss

E.  Miscellaneous

1. Otosclerosis

a. Fenestral vs. retro-fenestral

2. Fibrous dysplasia

3. Paget’s disease

F.  Benign lesions

1. External auditory canal exostosis

2. Glomus tympanicum paraganglioma

3. Vestibular schwannoma

a. Unilateral

b. Bilateral

4. Epidermoid

5. Meningioma

6. Cochlear or vestibular schwannoma

7. Ossifying hemangioma

8. Lipoma

G.  Malignant lesions

1. Histiocytosis X

2. Rhabdomyosarcoma

3. Endolymphatic sac tumor

4. Local extension from parotid gland malignancy

5. Metastases

XV.  Orbit


A.  Imaging techniques 


B.  Anatomy/embryology

1. Lesion localization based on relationship to muscle cone

C.  Lacrimal gland tumors

1. Epithelial

2. Pleomorphic adenoma

3. Carcinoma

4. Lymphoma

5. Dermoid

6. Metastases

D.  Extra-conal masses

1. Orbital wall or sinus neoplasms with extension

2. Subperiosteal abscess/orbital cellulitis from sinusitis/osteomyelitis

3. Lymphoma/leukemia/myeloma

4. Lymphangioma/hemangioma

5. Rhabdomyosarcoma

6. Histiocytosis

7. Idiopathic orbital pseudotumor

8. Granulomatous disease

E.  Extra-ocular muscles (conal)

1. Grave’s disease

2. Idiopathic orbital pseudotumor

3. Granulomatous disease

4. Lymphoma/leukemia

5. Metastases

6. Carotid cavernous fistula

F.  Intra-conal lesions

1. Related to optic nerve

a. Glioma

b. Meningioma

c. Optic neuritis

d. Increased intracranial pressure

e. Pseudotumor

f. Grave’s disease

g. Meningeal carcinomatosis

h. Leukemia

2. Separate from optic nerve

a. Cavernous angioma, capillary angioma

b. Varix

c. Neurofibroma/schwannoma

d. Meningioma

e. Pseudotumor

f. Lymphoma

3. Separate from optic nerve (ill-defined or infiltrative)

a. Infection

b. Metastases

c. Idiopathic orbital pseudotumor

4. Intra-ocular-adult

a. Melanoma

b. Metastases

c. Drusen


5. Intra-ocular – infant and child

a. Retinoblastoma

b. Retrolental fibroplasia

c. Coat’s disease

d. Persistent hypertrophic primary vitreous (PHPV)

6. Any age

a. Metastases

b. Retinal detachment

c. Infection and inflammation (endophthalmitis), AIDS retinitis

d. Phthisis bulbi

G.  Trauma

1. Fractures of the orbital wall

a. Extra-ocular muscle entrapment

b. Orbital emphysema

c. Intra-orbital hematoma

2. Penetrating soft tissue injuries

a. Laceration of the optic nerve or muscles

b. Ocular-ruptured globe, intra-ocular hemorrhage, dislocated lens

3. Foreign body

XVI.  Craniocervical junction


A.  Imaging techniques


B.  Symptomatology


C.  Anatomy/embryology

1. General anatomic features

2. Craniometric measurements

a. Chamberlain’s line

b. Wackenheim’s clivus baseline

c. Welcher’s basal angle

d. Atlanto-occipital joint axis angle

D.  Congenital/Developmental 

1. Occipital bone

a. Basilar impression

i. Basi-occipital hypoplasia

ii. Occipital condyle hypoplasia

iii. Atlanto-occipital assimilation

iv. Condylus tertius

v. Platybasia

b. Basilar invagination

i. Osteogenesis imperfecta

ii. Paget’s disease

iii. Ricketts

iv. Other skull base softening

2. Atlas anomalies

a. Posterior arch

b. Anterior arch

c. Split atlas

d. Down’s syndrome

3. Axis anomalies

a. Persistent ossiculum terminale

b. Odontoid aplasia

c. Os odontoideum

4. Cranial settling/vertical subluxation

a. Rheumatoid arthritis 

b. Psoriatic arthritis

E.  Inflammatory/infectious

a. Osteomyelitis

b. Rheumatoid arthritis

c. Psoriatic arthritis

d. Gout/pseudogout (CPPD)

e. Fibrous pseudotumor 

f. Pachymeningitis

g. Synovial cyst

h. Multicentric Reticulohistiocytosis

F.  Neoplastic

a. Meningioma

b. Schwannoma

c. Neurofibroma

d. Lipoma

e. Chordoma

f. Chondroma

g. Glioma

h. Hemangioblastoma

i. Plasmacytoma

j. Osteoblastoma

k. Aneurysmal bone cyst

l. Giant cell tumor

m. Sarcoma

n. Multiple myeloma

o. Lymphoma

p. Metastasis and direct extension

i. Nasopharyngeal carcinoma

ii. Sphenoid sinus primary

iii. Pituitary primary

G.  Vascular

a. Arterio-venous malformation

b. Dural AV fistula

c. Hematoma

d. Aneurysm

e. Vertebrobasilar dolichoectasia

H.  Postoperative

a. Instability

b. Pseudomeningocele

I.  Trauma

a. Swelling

b. Hemorrhage

c. Compression

d. Transection

e. Fracture or dislocation

i. Atlanto-occipital dislocation

ii. Atlanto-occipital subluxation

iii. Jefferson’s fracture

iv. Posterior C1 arch fracture

v. Anterior arch avulsion fracture

vi. Teardrop fracture of axis

vii. Odontoid fracture

viii. Hangman’s fracture

ix. Occipital condyle fracture

MYELOGRAPHY

PURPOSE:

The visualization of the intrathecal contents with positive radiographic contrast material. 

PROCEDURE:

1. Puncture:  the patient is placed prone on the fluoroscopy table and following prepping and draping of the lower back in the usual sterile fashion, local anesthesia is done with Lidocaine 1%, usually at the L-3 level.  Use a thin needle, preferably 22G, and no bigger than 20G.  If the spinal anatomy allows, the puncture can be performed in midline.  Otherwise, puncture the skin laterally, off the midline then proceed medially, with a slight angle.  Insert the needle with increasingly smaller increments, finally nearing the dorsal aspect of the thecal sac with 3mm increments.  Once the thecal sac is punctured, there should be spontaneous return of clear and colorless cerebral spinal fluid.  Replace the stylet and anchor the needle by pushing it in an additional 3mm.  

2. Contrast Material: It is very important that only specially manufactured, non-ionic contrast material is used.  Use of ionic contrast material results in very severe side effects, and can even be fatal.  For a lumbar myelogram performed via lumbar puncture, up to 17 ml of Omnipaque 180 is usually injected.  A cervical myelogram injected via C1-C2 puncture, also uses Omnipaque 180.  For all others, Omnipaque 300 is usually better.  (Pediatric dosage:  see product insert). 

POSITIONING:

The spinal curvatures, ie. lordosis and kyphosis should be utilized to advantage.  Thus, lumbar and cervical myelography are performed with the patient prone, whereas thoracic myelography should be done with the patient supine.  For total myelography, the following sequence is usually best:  lumbar spine first, then cervical, and thoracic last.  

EXPOSURES:

Lumbar myelogram:  a minimum of 4 projection should be obtained, ie frontal, lateral and both obliques.  The first set of exposures should clearly show the termination of the thecal sac.  This is achieved by allowing the contrast material to gravitate caudally, and this is done by angling the fluoroscopy table “head-up”.  If necessary this is done with the patient standing.  The tip of the thecal sac should be projected at the bottom of each image.  Following this, the table is returned to the 0º position, the twelfth ribs are projected at the top of each image and another set of 4 exposures is made.  In particularly tall patients, a third set of 4 exposures may need to be made for the middle third of the lumbar spine.  Please note that the lateral projection is obtained with a vertical beam and the patient lying on his side.  Finally, the patient is turned over on his back and while supine, a frontal image is made of the spine between at least T9 and L1, to visualize the conus medullaris.  Do not forget to switch you marker.  

CERVICAL MYELOGRAM: once the contrast material has been injected in the lumbar subarachnoid space via lumbar puncture, or some type of a stabilization device is placed next to the patient’s shoulders to prevent him from slipping.  The fluoroscopy table is then angled “head-down” (Trendelenburg position) allowing the contrast bolus to gravitate from the lumbar to the cervical region.  Make sure that the patient’s neck is hyperextended and that his chin rests on a firm pillow or rolled up towel.  While the contrast bolus gravitates, continuous fluoroscopy of the upper neck should be performed.  When contrast material arrives at the cervicothoracic junction, allow a very short time (just few seconds usually) for it to fill the cervical region, following which the fluoroscopy table should be returned to the 0º position incrementally.  Make sure that the “head-down” position of the fluoroscopy table is not maintained too long, since this will allow a large amount of contrast material to directly enter the intracranial subarachnoid spaces.  On the other hand, too quick a return to the 0º position will cause only a small amount of contrast to flow into the cervical region, with the rest left behind in the lumbar area.  If this happens, do not attempt to gravitate the caudal contrast into the cervical region, since this will displace the contrast bolus already in the cervical area to flow intracranially.  Just take the required images and then send the patient to the CT scanner.  

Images: this consists of frontal, lateral and both oblique projections.  In order to keep the contrast material within the cervical spinal canal, the lateral projection is done by the technologist using the cross-table lateral technique.  We take the remaining 3 images with spot images or films.  2 sets of AP and oblique projection should be obtained, one for the upper cervical spine which should include the foramen magnum, and the second for the lower cervical spine which should include the cervicothoracic junction.  Cross-table lateral films by the technologist consist of a standard lateral for the upper and middle parts of the cervical spine, and a swimmer’s view for the lower portion including the cervicothoracic junction.  

THORACIC MYELOGRAM:

Access is usually by lumbar puncture. Inject contrast as for lumbar myelogram. Remove needle, then turn patient supine with Trendelenburg position as needed to allow the contrast to flow to the thoracic region. Take frontal and lateral images or spots. Obliques are not usually necessary. Note: laterals are done with vertical beam and patient in decubitus position. Patient’s head should be cocked toward the “up” shoulder to prevent rapid intracranial flow of contrast.

         

SOME TOPICS ABOUT NEURORADIOLOGICAL PROCEDURES

1. CT angiography reconstructions. VR are preferred covering bifurcations in the circle of Willis: anterior communicating arteries, M1/M2, PCOM, basilary tip, PCA and Superior cerebellar. These are the most common places for aneurysms

2. Diffusion weighted images: Please check all DWI, exponential diffusion and ADC map. Remember cytotoxic edema will appear bright in DWI and Exponential and dark on ADC.  Vasogenic edema will appear bright on DWI and ADC being dark on exponential.

To calculate ADC:     ln(SI in dwi/SI t2epi).

3. Perfusion images: calculate percentage of signal intensity of tagged images compared to control images

4. Unsuccesful lumbar punctures:  Under fluoroscopic guidance use the lower space possible. The best one is at the level of the iliac crest (L4/L5). If it is not possible go to L3/L4. If this cannot be accomplished call Dr. GT to perform a suboccipital puncture.

5. Myelograms: Do not inject contrast through suboccipital punctures. 

When doing a myelogram by lumbar route follow the injection through fluoroscopy: the thecal sac must be fully replenished. If you see a linear or focal path and /or the patient complains of irradiated pain stop the procedure.

6. MRS : Use 35 ms as TE because in that way you will have all the peaks including mI and Glx.
7. Do not give contrast (Gd)to a patient with GFR <50. Check Department policy

8. Stroke: When it is possible, in acute settings, choose MR diffusion and MR perfusion to make the distinction among core infarct and penumbra area
9. Perfusion and contrast enhancement contribute to tumor grading
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