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Introduction

This book has been written for anaesthetists and intensive care doctors working in hospital
practice. The material in the book covers all the common pathologies encountered in hospital
anaesthetic practice and intensive care. Included are the core radiological requirements for
the FRCA examination, but it is also ideally suited for doctors preparing for the Diploma
in Intensive Care Medicine. It is not only intended as an examination revision aid, but also
as a general radiological or revision text in anaesthetic radiology. In addition to the more
commonly encountered areas such as chest and abdominal imaging, particular attention has
been given to the topics of cervical spine imaging and blunt trauma. Sections covering trauma
imaging of the chest, abdomen, pelvis, cervical spine and head are included.

An excellent knowledge of anatomy is crucial when interpreting any radiological inves-
tigation. Particular attention has been paid to illustrating relevant radiological anatomy. For
each body system (chest and cardiovascular, abdomen and pelvis, and head), the radiological
anatomy of both conventional radiographs and CT is discussed in some detail. This appears
at the beginning of the relevant chapters. For instance, Chapter 1, Imaging the chest, includes
detailed diagrams of the cardiac silhouette, the mediastinal outline and the anatomy that
appears on a conventional chest radiograph. In addition, the anatomy visible on chest CT is
explained and illustrated.

Technology in radiology is advancing rapidly, especially in the fields of cross-sectional
imaging such as CT and MRI. Clinicians require a basic understanding of how various imag-
ing modalities work in order to be able to interpret the images correctly. The basic principles
of image formation in CT, MRI and ultrasound are explained. Special attention is paid to the
unique problems encountered in MRI scanners with particular regard to patient monitoring
and support systems.

In radiology, a diagnosis is often made by recognizing patterns of disease. Various imag-
ing patterns (air space shadowing, interstitial lung patterns, pulmonary nodules, etc.) often
have a broad differential diagnosis. Final diagnosis is dependent upon clinical history, imag-
ing features and further laboratory investigations. The clinical case scenarios in the book
have been written to include clinical history, results of investigations and the radiology. For
each case, a differential diagnosis is given where appropriate and anaesthetic management is
discussed.

Second edition
Hospital practice has progressed since the first edition of this book was published in 2003.
Probably the biggest change over this period has been the widespread introduction of picture
archiving and communication systems (PACS). This has revolutionized imaging departments
and the way in which hospitals acquire, store and distribute medical diagnostic imaging.
Most UK hospitals are now ‘filmless’ with clinicians viewing scans and X-rays on computer
screens. This has improved the availability of medical imaging for the anaesthetist. All imag-
ing modalities (plain X-rays, CT, MRI, ultrasound, etc.) are now accessible to hospital clin-
icians in locations scattered around the hospital and not just in the radiology department.
There are improved learning and teaching opportunities as a result.

CT scanning has continued to develop with technological advances, the widespread use
of multi-slice spiral CT and new versatile CT work stations. CT is the workhorse of modern
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Introduction

medical imaging. The second edition has been updated to include sections on multi-slice CT,
image manipulation and new scanning techniques such as CT angiography.

Ultrasound is a rapidly expanding imaging modality and is now undertaken by many
different hospital specialists including anaesthetists. This is partly due to the improved size,
portability and cost of ultrasound systems. The ultrasound chapter has been expanded for
the second edition with new sections on ultrasound guided regional anaesthesia, echocar-
diography in the setting of ITU and further additions to reflect its extensive use in central
line placement.

New interventional techniques have been validated in the last few years, for instance, new
minimally invasive techniques such as endovascular aneurysm repair (EVAR). New material
has been written to revise and update the relevant chapters.

The format of the book remains unchanged, with a general introduction to most chapters
followed by a number of clinical cases presented in question and answer format. To derive the
maximum benefit from each chapter, it is recommended that the introduction to the main
chapters is read prior to attempting the accompanying clinical cases.

Xiv
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About the FRCA examination
Updated for the current edition by lan Taylor

James K. Ralph and Carol J. Peden

The examination for Fellow of the Royal College of Anaesthetists is in two parts. These two
parts are known as the Primary and Final examinations. Each part comprises both written
and Short Oral Examination (SOE), with the Primary also including an ‘OSCE’ (Objective
Structured Clinical Examination).

There are currently ongoing revisions to the Primary and Final FRCA Examinations to be
introduced during 2009-11, so it is recommended to visit the RCA website to get up-to-date
information relating to eligibility for, and format of, the examinations.

A good knowledge of radiological topics as applied to clinical practice is essential to attain
the FRCA.

The Primary examination

The Primary examination is designed to assess trainees who are on a Postgraduate Medical
Examination and Training Board (PMETB) approved training programme in anaesthesia or
an acute care common stem (ACCS) trainee with anaesthesia as their chosen specialty. The
details of eligibility can be found in the regulations for the Primary and Final FRCA exami-
nations published by the RCA; however, it is recommended that candidates should not sit the
Primary FRCA OSCE and SOE until at least half way through their basic level training pro-
gramme in anaesthesia, i.e. most will have completed 12 months. The Primary examination
examines both the relevant basic sciences and clinical practice of anaesthesia undertaken in
the Basic Level Training (ST1-2) and consists of three parts: MCQ, OSCE and SOE. Can-
didates are expected to demonstrate a good understanding of the fundamentals of clinical
anaesthesia practice. With particular reference to radiology, this includes the selection and
interpretation of relevant pre-operative investigations and the basic principles of ultrasound
and the Doppler effect. Radiological images that may be encountered will appear in the OSCE
section of the examination. Interpretation will take the form of short questions based on chest
radiographs, neck and thoracic inlet films, abdominal fluid levels/air/masses, skull films and
other imaging investigations (simple data only). The SOE in the Primary examination does
not currently include X-ray interpretation.

The Final examination

The Final examination is designed to assess trainees who have passed the Primary exami-
nation, been awarded the UK Basic Level Training Certificate, the UK SHO Training Cer-
tificate or the Irish Certificate of Completion of Basic Specialist Training and are at least
one-third of the way through their intermediate level training programme in anaesthesia.
Final examination candidates are expected to have a thorough knowledge of medicine and
surgery, appropriate to the practice of anaesthesia, intensive care and pain management. This

]
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About the FRCA examination

includes pre-operative assessment and selection and interpretation of appropriate investiga-
tions. It also includes knowledge of diagnostic imaging and the appropriate anaesthesia and
sedation, pre-anaesthetic preparation and techniques appropriate for adults and children for
CT scan, MRI and angiography and post-investigation care. An understanding of the prin-
ciples of imaging techniques including CT, MRI and ultrasound is also required.

The Final examination is also divided into four parts: MCQ, SAQ and two SOEs.
Radiology-related questions may arise in any of these sections.

There are two structured SOEs: SOE 1 (50 minutes) — Clinical Anaesthesia — is where
radiological images will occur. This viva consists of a long case and three short cases. During
the first 10 minutes, you will have the opportunity to view, on your own, clinical information
related to the long case, including radiological images (usually a chest X-ray), followed by
20 minutes of questioning on this material. There are easy marks to be had if you have prac-
tised X-ray interpretation. An ordered, sensible approach to the chest X-ray will also give the
examiners the impression that you are safe and experienced - practise and impress them!
During the final 20 minutes you will be asked questions on three further clinical topics. In
this section further images may be used to form the basis for questions, e.g. a CT scan to
discuss head injury management.

In SOE 2, where questions are based on basic science topics, subjects could include the
physical principles of MRI or ultrasound, and their clinical applications.

Preparation

Preparation for the examination should start by obtaining and reading the current syl-
labus for the examinations which form the ‘knowledge’ sections of the relevant Competency
Based Training documents and the examination regulations, which can be obtained from the
RCA. A period of intensive study is a prerequisite to success but also realistic viva practice
from consultant colleagues and recent successful examination candidates. It is important to
develop a system for reviewing and presenting X-rays and, again, practice with colleagues,
and preferably a radiologist, will refine your technique.

Competency-based training and assessment

Becoming a safe and competent anaesthetist is not only about passing the appropriate exam-
inations; workplace assessments must be successfully completed by a trainee to achieve the
Basic, Intermediate and Higher/Advanced Level Training Certificates in order to receive
accreditation. At Basic Level Training the trainee must be able to interpret simple radiolog-
ical images showing clear abnormalities including chest radiographs, CT and MRI scans of
head (showing fracture and haemorrhage), neck and thoracic inlet films, plus films showing
abdominal fluid levels/air. At Intermediate Training level and above, the anaesthetist should
understand the implications of different radiological procedures in their anaesthetic care of
the patient and be able to establish safe anaesthesia or sedation within the confines and lim-
itations of the X-ray department where a wider range of interventional procedures is occur-
ring. Intermediate and Advanced Training in Intensive Care Medicine requires the clinician
to be competent in the interpretation of radiological investigations performed on critically ill
patients and to understand how radiological investigations can be used to aid management
of those patients.

XVi
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About the FRCA examination

Recommended reading

The CCT in Anaesthestics. Manuals for Trainees and Trainers, Parts I-IV. Royal College of
Anaesthetists, 2007-2008.

RCA website: http://www.rcoa.ac.uk.
Guide to the FRCA Examination. The Primary. Royal College of Anaesthetists, September 2007.
Guide to the FRCA Examination. The Final. Royal College of Anaesthetists, June 2008.

The Clinical Anaesthesia Viva Book. Mills SJ, Maguire SL, Barker JM (eds) London: Greenwich Medical
Media, 2002.
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The pre-operative assessment

James K. Ralph

Looking at X-ray films as part of the pre-operative assessment

Pre-operative assessment consists of the consideration of information from multiple sources

that may include the patient’s medical record, interview, physical examination and findings

from medical tests and evaluations. Pre-operative tests may be indicated for various purposes

including:

o discovery or identification of a disease or disorder that may affect peri-operative anaes-
thetic care,

o verification or assessment of an already known disease, disorder or therapy,

o formulation of specific plans and alternatives for peri-operative care.

Any test required for a patient should be ordered with the reasonable expectation that it
will result in benefit, such as a change in the timing or selection of a technique or appropriate
pre-operative optimization, that exceeds any potential adverse effects.

A number of guidelines and publications by various working parties and taskforces exist
with advice on which investigations are appropriate, when they are appropriate and in which
individuals.

Association of Anaesthetists of Great Britain and Ireland '

Blanket routine pre-operative investigations are inefficient, expensive and unnecessary. Med-
ical and anaesthetic problems are identified more efficiently by the taking of a history and by
the physical examination of patients. It should be remembered that pre-operative investiga-
tions can themselves be the cause of morbidity.

Departments should have policies on which investigations should be performed. These
should reflect the patient’s age, co-morbidity and the complexity of surgery. Chest X-rays
should be arranged in accordance with the recommendations from the Royal College of Radi-
ologists in conjunction with local hospital policy.

Royal College of Radiologists *

The pre-operative chest X-ray is not routinely indicated. Exceptions are before cardio-
pulmonary surgery, likely admission to ITU or suspected malignancy or TB. Anaesthetists
may also request chest X-rays for dyspnoeic patients, those with known cardiac disease and
the very elderly. Many patients with cardio-respiratory disease have a recent chest X-ray avail-
able; a repeat chest X-ray is not then usually required.

Xix
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The pre-operative assessment

Task Force on Preanesthetic Evaluation of the American Society of

Anesthesiologists *

The Task Force ‘agreed that pre-operative tests including chest X-ray should not be ordered
routinely. The Task Force agreed that pre-operative tests might be performed on a selective
basis for the purpose of guiding or optimising management ..."

“The Task Force agreed that the clinical characteristics to consider when deciding whether
to order a pre-operative chest X-ray include smoking, recent upper respiratory tract infection
(URTI), chronic obstructive pulmonary disease (COPD) and cardiac disease. The Task Force
agreed chest X-ray abnormalities may be higher in such patients but does not believe that
extremes of age, smoking, stable COPD, stable cardiac disease or recent resolved URTI should
be considered unequivocal indications for chest X-ray.

In their review of the literature, they noted that routine chest X-rays were reported as
abnormal in 2.5%-60.1% of cases (20 studies) and led to changes in management in 0%-51%
of cases found to be abnormal (9 studies). Indicated chest X-rays were reported as abnormal
in7.7%-65.4% of cases (18 studies) and led to a change in management in 0.5%-74% of cases
(9 studies). In other words, there is a wide range of reported abnormality in both routine and
indicated chest X-ray, many of which do not result in a change in patient management.

In summary, the pre-operative chest X-ray is not routinely indicated. It should be pre-
ceded by a thorough history and physical examination and ordered if these elicit an indication
consistent with departmental policies in conjunction with recommendations from the Royal
College of Radiologists. This should result in requests for chest X-rays that have a higher
probability of showing an abnormality, which will then be acted on with a change in patient
management whilst minimizing risk to the patient.
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