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Foreword 

In this second edition of the Atlas of Emergency Imaging from Head-to-Toe, editors Drs. 
Michael Patlas, Douglas Katz, and Mariano Scaglione along with a team of international 
authors and experts in emergency imaging have provided an important update of their extensive 
atlas on imaging in the emergency setting. Given the progressive increase in the number and 
complexity of emergent imaging studies performed worldwide, this update and expansion of 
what already was a comprehensive review of the subject comes at an opportune time. 

As in the first edition, Dr. Michael Patlas, Chair of the Department of Medical Imaging at the 
University of Toronto and the Editor-in-Chief of the Canadian Association of Radiologists 
Journal, edits an introductory part that begins with an overview of emergency and trauma 
imaging. This is followed by a chapter from Dr. Aaron Mintz and colleagues on the role of 
artificial intelligence in emergency radiology, which has tremendous potential in emergency 
imaging, from optimizing image acquisition to automated detection and grading of critical 
findings, critical study triage, and automated structured reporting. Chapters on interventional 
radiology and its role in managing the emergency patient, by Dr. Sebastian Mafeld and 
colleagues, review the spectrum of non-vascular and vascular procedures that are integral to 
both diagnosis and patient management in this setting. 

What follows is a comprehensive review of emergency imaging topics organized by body 
section. Dr. Carlos Torres edits the part on neurologic emergencies by covering the spectrum of 
traumatic, vascular/hemorrhagic, and infectious entities encountered. These cases comprise a 
significant percentage of emergent studies performed at trauma and stroke centers and so this 
part should prove particularly useful to on-call radiology residents, emergency radiologists, and 
neuroradiologists. The five chapters on thoracic emergency imaging are again edited by 
Dr. Constantine Raptis. Of particular importance is the chapter on the imaging of acute aortic 
syndromes, in which a timely and accurate diagnosis can literally prove to be lifesaving. 
Following a revised chapter on the imaging of breast emergencies, the part on abdominal and 
pelvic imaging, edited by Dr. Vincent Mellnick, reviews the spectrum of solid organ, gastro-
intestinal, mesenteric, vascular, peritoneal, abdominal wall, and genitourinary and pelvic 
emergencies. Chapters addressing the emergency imaging of the bariatric and pregnant patient 
and abdominal and pelvic emergencies in oncologic patients cover important topics that 
typically receive scant coverage in other works on emergency imaging. The part on musculo-
skeletal emergency, edited by Drs. Kumaravel and Beckmann, reviews the imaging of traumatic 
injuries to the extremities and pelvis, with an additional chapter on nontraumatic musculoskel-
etal emergencies. The part on pediatric emergencies, edited by Dr. Elka Miller, provides a 
system-based review of emergent pediatric imaging, particularly useful to those that deal 
primarily with an adult population and may not be as familiar with the unique challenges 
encountered in the emergency pediatric setting. 

This second edition of the Atlas of Emergency Imaging from Head-to-Toe offers the readers 
two new parts which nicely supplement those found in the original work. The first, edited by 
Dr. Iain Kirkpatrick, includes eight chapters providing a system-based approach to the emer-
gency imaging of the geriatric patient, along with a chapter on the special considerations for 
interventional radiologic management in this growing population. The final part provides
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guidance on several of the related administrative aspects of emergency radiology including 
perspectives on the finances and resources necessary to support a dedicated emergency 
radiology division, quality assurance issues, along with a chapter on the unique challenges of 
imaging the transplant patient. The final chapter reviews the issue of the imaging of intimate 
partner violence, defined as physical, sexual, or emotional violence between current or former 
partners, which is a subject championed by the author of this chapter, Dr. Bharti Khurana of 
Brigham and Women’s Hospital in Boston, Massachusetts. 

viii Foreword

In a 2023 study reviewing trends in diagnostic imaging utilization in the emergency 
department in the United States, Poyiadji and colleagues [1] found that over a nearly 8-year 
period from 2014 to 2021 there were increases in imaging volumes for emergency department 
encounters of 35.5% and 56.3% for CT and MRI, respectively, at Level I trauma centers and 
more strikingly an increase of 74.6% in the use of CT at Level III trauma centers. The 
investigators found similarly that work RVUs (relative value units) increased by 34.9% and 
76.6% for Level I and III trauma centers, respectively, primarily due to the increase in CT and 
MRI study volumes. As a result of these alarming trends in the utilization of emergency 
imaging which will almost certainly continue to increase, authoritative, up-to-date resources 
such as this updated atlas from Drs. Patlas, Katz, and Scaglione and their assembled group of 
internationally respected editors and authors take on greater importance in helping radiologists, 
emergency physicians, advanced practice providers, nurses, trainees, and allied healthcare 
professionals provide timely, accurate, and cost-effective care for the emergency patient. 

Burlington, Vermont, USA Jeffrey S. Klein 
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Preface to the Second Edition 

People choose careers in medicine in general and in radiology in particular to make a difference. 
Imaging has a tremendous role in all facets of modern medicine. However, there is no imaging 
subspecialty with so much immediate impact on the lives of acutely ill patients and also the 
potential for devastating consequences if errors are made, as does emergency and trauma 
imaging. Emergency imagers detect strokes in a timely fashion, effectively triage patients 
with acute chest pain, and advise surgeons and other ER personnel regarding the need for 
laparotomy or other procedures in trauma patients. Enormous technological advances and trust 
in the skills of emergency radiologists have caused continuous growth in emergency depart-
ment (ED) imaging volumes in multiple countries around the world. Therefore, these critical 
decisions should be made quickly and quite often happen in the middle of the night or at the last 
hour of a 10- to 12-hour shift. 

The co-editors-in-chief of this book have over 90 years of combined front lines imaging 
experience, and greatly enjoy teaching emergency and trauma imaging across the globe. During 
discussions with attendees at multiple conferences as well as at the weekly rounds with our own 
trainees and colleagues, we had been repeatedly asked whether there is a practical, updated, and 
comprehensive Emergency Radiology textbook for beginners as well as for seasoned pro-
fessionals. The Atlas of Emergency Imaging from Head-to-Toe was conceived as a “one-stop 
source” for residents, fellows, and attendings in radiology dealing with challenging cases on 
call. The book also serves as a reference for our clinical colleagues. We have tried to avoid 
esoteric entities more suitable for a film panel at a national or international meeting and have 
focused on familiar conditions that can be encountered when one covers the ED as an 
emergency or general radiologist. According to the common expression, “a picture is worth a 
thousand words,” so this book is richly illustrated, and the chapters have been kept concise by 
the editors, to provide essential information which can be quickly digested in the stressful 
environments of the ED and the trauma suite. 

We have used a classical head-to-toe approach, in keeping with the book title, with a few 
exceptions. The book starts with an overview of modalities used by emergency imagers, 
followed by a chapter describing the role of artificial intelligence in emergency imaging, and 
then two chapters defining the place of the interventional radiologist (IR) in the diagnosis and 
management of patients with vascular and non-vascular emergencies. Timely communication 
has particularly paramount importance in emergency imaging. For this reason, both interven-
tional chapters describe when to call IR to avoid compromising the outcome of the emergency 
and/or trauma patient’s management. Imaging of acutely ill children is routinely performed by 
pediatric radiologists at major children’s hospitals. However, emergency radiologists are 
required to perform imaging interpretation in patients with pediatric emergencies in the 
community setting, and in some academic centers, with some degree of regularity. Therefore, 
the book contains a full part describing acute pediatric conditions pertinent to the practice of 
emergency imager. There are unique challenges facing radiologists interpreting images of older 
patients. Thus, for the Second Edition, we decided to add a new part on geriatric emergencies. 
We also added a part entitled “Special Considerations” to focus on quality assurance in 
Emergency Radiology (ER) and practical advice on building an ER section.
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x Preface to the Second Edition

We are indebted to our outstanding Section Editors. Dr. Carlos Torres from the University of 
Ottawa served as the Section Editor for Neurological Emergencies. Dr. Constantine Raptis from 
the Mallinckrodt Institute of Radiology/Washington University in Saint Louis has edited the 
part on Thoracic Emergencies. Dr. Vincent Mellnick, also from Mallinckrodt, served as the 
Section Editor for Abdominal and Pelvic Emergencies. Drs. Manickam Kumaravel and Nich-
olas Beckmann from the University of Texas at Houston edited the part on Musculoskeletal 
Emergencies. Dr. Elka Miller from the University of Ottawa served as a Section Editor for 
Pediatric Emergencies. Dr. Iain Kirkpatrick from the University of Manitoba edited the part on 
Geriatric Emergencies. The book draws on the vast clinical experience of contributors from the 
largest medical centers across North America and Europe. It has been a privilege to work with 
our stellar team, and with all our contributing authors. 

Toronto, Canada Michael N. Patlas 
Mineola, USA Douglas S. Katz 
Sassari, Italy Mariano Scaglione 
July 2025



Preface to the First Edition 

People choose careers in medicine in general and in radiology in particular to make a difference. 
Imaging has a tremendous role in all facets of modern medicine. However, there is no imaging 
subspecialty with so much immediate impact on the lives of acutely ill patients and also the 
potential for devastating consequences if errors are made, as does emergency and trauma 
imaging. Emergency imagers detect strokes in a timely fashion, effectively triage patients 
with acute chest pain, and advise surgeons regarding the need for laparotomy in victims of 
major trauma. Enormous technological advances and trust in the skills of emergency radiolo-
gists have caused continuous growth in emergency department (ED) imaging volumes in 
multiple countries around the world. Therefore, these critical decisions should be made quickly 
and quite often happen in the middle of the night or at the last hour of a 12-h shift. 

The coeditors-in-chief of this book have over 80 years of combined frontline imaging 
experience and enjoy teaching emergency and trauma imaging across the globe. During 
discussions with attendees at multiple conferences as well as at weekly rounds with our own 
trainees and colleagues, we had been repeatedly asked whether there is a practical, updated, and 
comprehensive emergency radiology textbook for beginners as well as for seasoned profes-
sionals. The Atlas of Emergency Imaging from Head-to-Toe was conceived as a “one-stop 
source” for residents, fellows, and junior attendings dealing with challenging cases on call, and 
also as a reference for experts looking for refreshers on challenging topics. We have tried to 
avoid esoteric entities more suitable for a film panel at a national or international meeting, and 
have focused on familiar conditions which can be encountered when you cover the ED as an 
emergency or general radiologist. According to the common expression, “a picture is worth a 
thousand words,” so this book is richly illustrated and the chapters have been kept concise by 
the editors, to provide essential information which can be quickly digested in the stressful 
environments of the ED and the trauma suite. 

We have used a classical head-to-toe approach, with a few exceptions. The book starts with 
an overview of modalities used by emergency imagers, followed by a chapter describing the 
role of artificial intelligence in emergency imaging, and then two chapters defining the place of 
the interventional radiologist (IR) in the diagnosis and management of patients with vascular 
and non-vascular emergencies. Timely communication has particularly paramount importance 
in emergency imaging. For this reason, both interventional chapters describe when to call IR to 
avoid compromising the outcome of the emergency and/or trauma patient’s management. 
Imaging of acutely ill children is routinely performed by pediatric radiologists at major 
children’s hospitals. However, emergency radiologists are required to perform imaging inter-
pretation in patients with pediatric emergencies in the community setting with some degree of 
regularity. Therefore, the book contains a full section describing acute pediatric conditions 
pertinent for the practice of emergency imager. In the editors’ opinion, there are two additional 
groups of patients with unique imaging presentations justifying dedicated chapters: pregnant 
patients and bariatric patients. 

We are indebted to our outstanding Section Editors. Dr. Carlos Torres from the University of 
Ottawa served as the Section Editor for Neurological Emergencies. Dr. Constantine Raptis from 
the Mallinckrodt Institute of Radiology/Washington University in Saint Louis has edited the

xi



Thoracic Emergencies Section. Dr. Vincent Mellnick, also from Mallinckrodt, served as the 
Section Editor for Abdominal and Pelvic Emergencies. Drs. Manickam Kumaravel and Nich-
olas Beckmann from the University of Texas at Houston edited the section on Musculoskeletal 
Emergencies. Dr. Elka Miller from the University of Ottawa served as a Section Editor for 
Pediatric Emergencies. The book draws on the vast clinical experience of contributors from the 
largest medical centers across North America and Europe. It has been a privilege to work with 
our stellar team and with all of our contributing authors. 

xii Preface to the First Edition

Hamilton, Canada Michael N. Patlas 
Long Island, USA Douglas S. Katz 
Sassari, Italy Mariano Scaglione 
June 2022
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R 
Radial head, 597–600, 602–606, 608, 609 
Radiation proctitis, 565 
Radiocarpal articulation, 619 
Radiographs, 385 
Radiography, 653, 923 

deep lateral femoral sulcus, 653–654 
lipohemarthrosis, 653 
patella alta/baja, 654–656 
Pellegrini-Stieda disease, 654–655 
reverse Segond fracture, 654–655 
Segond fracture, 654–655 

Radiologic classification system (RCS), 378 
Radiology, 991 
Radius-lunate-capitate axis, 624 
RADPEER system, 964 
Raised dissection flaps, 155 
Recreational marijuana, 147 
Rectus sheath hematomas, 503, 507, 515 
Recurrent pyogenic cholangitis (RPC), 418–420 
Regan-Morrey classification, 605 
Renal abscess, 454–455, 812, 817 
Renal calyceal rupture, 452 
Renal dialysis, 849 
Renal function, 940 
Renal hematoma, 457–459 
Renal hemorrhage, 831, 833 
Renal infarct, 915 
Renal infarction, 457 
Renal injury, 820 
Renal obstruction nephrostomy, 831–833 
Renal scintigraphy, 973 
Renal trauma 

contrast-enhanced computed tomography, 366 
epidemiology, 366 
follow-up imaging, 367 
ultrasound, 367 

Renal vein thrombosis, 979–981 
Respiratory motion, 257–259 
Respiratory syncytial virus, 288 
Retained products of conception (RPOC), 468–469 
Reticuloendothelial system, 423 
Retrograde jejunojejunal intussusception, 532 
Retroperitoneal fibrosis (RPF), 495, 496 
Retroperitoneal hemorrhage, 916 
Retroperitoneal organs, 819 
Retropharyngeal abscess (RPA), 179, 180, 724 
Retropharyngeal space (RPS), 180 
Reverse Bennett fracture-dislocation, 624 
Reverse halo sign, 292 
Reverse Segond fracture, 654–655 
Reversible cerebral vasoconstriction syndrome (RCVS), 140 
Rhabdomyosarcoma (RMS), 732 
Rhinosinusitis, 723 
Rhomboid fossa, 576 
Rib fracture, 235, 236, 254, 263–266 
Rib injuries, 235 
Ribs, 894, 933 
Right hepatic venous thrombus, 976 
Rigler’s triad, 908 
Rockwood-Altman classification, 581 
Rolando fracture, 624 
Roux-en-Y gastric bypass (RYGB), 46, 520–522, 524–526, 536 

anastomotic stricture/ulcer, 522 
hemorrhage, 521 
hernia, 524, 526 

intussusception, 526 
leak, 521 
small bowel obstruction (SBO), 524 

Roux limb obstruction, 526 
Ruedi-Allgower classification, 676, 679 
Ruptured abdominal aortic aneurysm (RAAA) 

clinical features, 22 
CT angiography (CTA), 22 
epidemiology, 22 
open surgical repair (OSR), 24 
surgical emergency, 22 
ultrasound, 22 

Ruptured aneurysm, 490 
Ruptured ovarian cyst, 471–476 
Rutherford classification, 31 

S 
Sacral fracture 

AOSpine classification, 639 
Denis classification, 637 
diagnosis, 633 
Isler classification, 638 
modified Roy-Camille classification, 638 

Sacral insufficiency fractures, 930 
Sacrum, 632, 633, 636, 639 
Safety net’ algorithms, 15 
SAH, see Traumatic subarachnoid hemorrhage (SAH) 
Salivary gland source, 175–176 
Salmonella, 778, 899 
Sanders classification, 680, 683 
Sarcoma, 807 
Scaphoid fractures, 621–623, 929 
Scapholunate joint, 623 
Scapholunate ligamentous injury, 619 
Scapula, 576–578, 581–588, 592 
SCFE, 765–768 
Schatzker classification, 657, 661 
Schatzker type I fracture, 662 
Schatzker type II fracture, 662 
Schatzker type III fracture, 658, 663 
Schwannoma, 211, 212 
Schwannomatosis, 211 
Scrotal injury, 393 
SDH, see Subdural hematomas (SDH) 
Seat belt sign, 361 
Secondary adrenal insufficiency, 915 
Secondary stabilization, 652 
Second branchial cleft cyst, 181 
Segmental arterial mediolysis (SAM), 486, 497–500 
Segmental rib fractures, 237 
Segond fracture, 654–655 
Seldinger technique, 43, 49, 827 
Selective angiographic embolization (SAE), 345, 347, 348 
Self-supervised learning, 13 
Semi-autonomous AI, 18 
Sensorineural hearing loss, 86 
Sensorineural hearing loss (SNHL), 82 
Septal thickening, 896 
Septic arthritis, 699–700, 779, 782–787 

clinical features, 783 
diagnostic investigations, 783, 785 
epidemiology, 783 

Septic facet joint arthritis, 887–889 
Septic joint, 831–834 
Septic pulmonary emboli, 289
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Serosal tumors, 561 
Severe acute respiratory syndrome (SARS) virus, 293 
Severe coagulopathy, 405 
Severe infantile asphyxia, 716 
Shared sheath rupture, 273, 274 
Shattered kidney, 370 
Shotgun injuries, 388 
Shoulder trauma 

acromioclavicular joint separations, 580–582 
clavicle fractures, 580–583 
computerized tomography, 578 
glenohumeral joint dislocations, 583–590 
magnetic resonance imaging, 578–579 
proximal humerus fractures, 585–591 
radiography, 577–578 
scapula fractures, 581–588 
scapulothoracic dissociation/floating shoulder, 586–592 
shoulder soft tissue injuries, 588–593 
sternoclavicular joint injuries, 579–580 
ultrasonography, 578 

Silicone adenopathy, 307 
Sinonasal source, 172–174 
Sjogren’s syndrome, 217 
Skin and soft tissue infections 

clinical features, 788 
diagnostic evaluation, 788–791 
epidemiology, 787, 788 

Skin folds, 227, 228 
Skull base fractures 

anterior cranial fossa (see Anterior cranial fossa) 
clinical presentation, 76 
imaging modalities, 76 
incidence, 75 

Skull fractures, 709 
Sleeve gastrectomy (SG), 520, 527, 528, 536 

gastric stricturing or stenosis, 528 
gastrointestinal leak, 528 
hemorrhage, 528 

Slipped LAGB, 536 
Small bowel obstruction (SBO), 440, 520, 524, 525, 536, 907 

clinical features, 439 
complications, 439–440 
diagnostic investigations, 439–440 
epidemiology, 439 
imaging findings, 439–441 
modality, 439 
technique, 439 

Small bowel radiation damage, 565 
Smith fracture, 929 
Society for Vascular Surgery (SVS), 255 
Society of Interventional Radiology, 27 
Soft tissue abscess, 779, 788–790 
Soft tissue injuries, 606–611, 627, 628, 685–687, 997 
Solid-organ injuries, 399 
Solid visceral injuries, 389 

aorta and vascular, 394 
bowel and mesentery, 392 
diaphram, 394 
kidneys and ureters, 391 
liver and spleen, 389 
pancreas, 390 

Spaces, 170, 171, 173–175, 177–180, 182, 183 
Spectral Doppler tracings, 304 
Sphenoid sinusitis, 724 
Sphenoparietal sinus injury, 85 
Spinal astrocytomas, 749 

Spinal canal contents, 194 
Spinal cord compression, 206 
Spinal cord infarction, 213, 883–885 
Spinal cord injury (SCI), 186–189, 194, 199 
Spinal cord injury without radiographic abnormality (SCIWORA), 

743 
Spinal dural arteriovenous fistula, 885 
Spinal epidural abscess (SEA), 886 
Spinal instability neoplastic score (SINS), 878, 882, 883, 890 
Spinal stability, 188, 189 
Spinal subdural abscess, 886–888 
Spinal trauma, 186 

conventional MRI protocol, 187 
MRI, 187 

Spine imaging, 6 
Spinopelvic dissociation, 637–639 
Spiral fractures, 934 
Spleen, 26 
Splenic artery aneurysms (SAAs), 426, 427, 429, 512 
Splenic artery calcifications, 910 
Splenic hydatid cysts, 430 
Splenic infarction, 343, 425, 426, 428 
Splenic infections, 430, 432 
Splenic injury, 820 
Splenic lacerations, 341 
Splenic parenchyma, 820 
Splenic pedicle injuries, 343 
Splenic pseudoaneurysm, 428 
Splenic sequestration, 429, 431 
Splenic torsion, 428, 429 
Splenic trauma, 830 
Splenic vascular injuries, 342, 343, 345, 346, 348–351 
Splenic vasculature, 424 
Splenic venous thrombosis (SVT), 427, 428, 430 
Spondylodiscitis, 754 
Spontaneous hemoperitoneum, 512, 561 
Spontaneous intracranial hemorrhage 

arteriovenous malformations in children, 712 
in neonates, 710 

Spontaneous pseudoaneurysm, 304 
Spontaneous splenic rupture, 427 
Spot sign, 136 
Stab wound (SW), 248, 265 
Stakeholders, 966 
Staphylococcus aureus, 207, 692, 696, 700, 778, 783, 787, 899 
Starry night pattern, 419 
ST-elevation MI (STEMI), 899 
Stercoral colitis, 912, 913 
Sternal fracture, 237, 238 
Sternoclavicular dislocation, 237 
Sternoclavicular (SC) joint injuries, 263, 579–580 
Steroid therapy, 290 
Stomach, 896–897 
Stomal stenosis, 520, 530, 535, 536 
“Stop the Bleed” education movement, 399 
Streamlining approaches, 953 
Streptococcus pneumonia, 122, 123, 723, 730, 778, 895 
Streptococcus pyogenes, 778, 783, 788 
Stress management techniques, 959 
Subarachnoid neurocysticercosis, 131 
Subcapsular hematomas, 342, 368 
Subcapsular renal hematoma, 459, 981 
Subdural empyema, 862–867 
Subdural hematomas (SDHs), 64, 68, 843, 844, 849, 854 
Subfalcine herniation, 67, 70 
Subperiosteal abscess, 725, 778–781, 784
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Subtle colonic injury, 386 
Subtle DAI, 62 
Subtle non-displaced fracture, 238 
Subungual hematoma, 628 
Suicide, 842, 846–847 
Superficial neuronal layers, 12 
Superficial soft tissue injuries, 646 
Superimposed infection, 452 
Superior mesenteric artery embolism, 500 
Superior mesenteric artery (SMA), 813, 814 
Superior mesenteric vein (SMV), 814 
Superior peroneal retinacular avulsion fracture, 680 
Supervised learning, 12 
Suppurative adenopathy, 730 
Suppurative retropharyngeal adenitis, 726 
Supracondylar fracture, 655 
Supracondylar humerus fractures (SCHFs), 763 
Suprapatellar fat pad, 653 
Surgical exploration, 373 
Susceptibility-weighted imaging (SWI), 207 
Suspected hepatobiliary disorders, 412 
Swirl sign, 136 
Symptomatic malrotation, 813 
Synchronous injuries, 997 
Systemic inflammatory diseases, 215 
Systemic lupus erythematosus (SLE), 215 
Systemic metabolic dysfunction, 717 

T 
Takayasu arteritis, 495 
Talus, 672, 673, 677–682, 687 
Tangential calcium sign, 489 
Target sign, 813 
Teen dating violence (TDV), 999 
Teeth, 94, 99, 100, 103 
Teleradiology, 953, 956, 957, 967 
Temporal bone fractures, 80, 82, 85–88 
Temporary abdominal closure (TAC), 399 
Temporomandibular joint, 80 
Tension hemothorax, 229 
Tension pneumothorax, 228 
Test-bolus or bolus-tracking technique, 906 
Testicular torsion, 472–478 
TEVAR repair, 279 
Thoracic and lumbosacral spine 

clinical features, 744 
epidemiology, 744 
focal injuries, 744 
imaging guidelines, 744 

Thoracic aorta, 898–900 
Thoracic aortic dissection, 272 
Thoracic CT protocol, 249 
Thoracic emergencies, 794 
Thoracic endovascular aortic repair (TEVAR), 26, 255, 272, 279 
Thoracic injuries, 996–999 
Thoracic spine, 237, 922 
Thoracoabdominal aorta, 900 
Thoracodorsal artery, 266 
Thoracolumbar spine 

compression fractures, 924–926 
degenerative spine, 926 
hyperflexion injuries, 925 
ligamentous injuries, 925 
transverse process fractures, 925 

Thoracostomy tubes, 227 
Thrombolysis 

acute limb ischemia (ALI), 29 
deep vein thrombosis (DVT), 32, 34 
pulmonary embolism (PE), 30, 32 

Thrombosis, 979 
T2 hyperintense foci, 218 
Thyroglossal duct cyst (TGDC), 182–183 

clinical features, 728 
diagnostic investigations, 729 
epidemiology, 728 

Tibia, 652–655, 657–659, 661, 662, 665, 667, 668 
Tibiofemoral dislocation, 660–662, 665 
Tile classification, 641–643 
Time-of-flight MR angiography (TOF-MRA), 110, 112 
Toddler fractures (TFs), 770–771 
Tonsillar lymphoma, 735 
Tonsillitis/pharyngitis, 724, 726 
Torso trauma, 992 
Torticollis, 727 
Toxic-metabolic encephalopathies, 717 
Toxoplasmosis, 131 
Trampoline fractures (TRFs), 770–771 
Trans-arterial chemoembolization (TACE), 421 
Transdiaphragmatic injury, 393 
Transesophageal echocardiography (TEE), 270 
Transformer-based models, 13 
Transformers, 13 
Transitional ankle fractures (TAFS), 771–772 
Transjugular portosystemic shunt (TIPS) insertion, 37 
Transmesocolic hernia, 529 
Transmural inflammation, 816 
Transtentorial herniation, 67, 71 
Transthoracic echocardiography (TTE), 26 
Transvaginal ultrasonography, 465 
Trapdoor fractures, 103 
Trapezoid, 619 
Trauma, 576–579, 581, 583, 585, 586, 588, 590, 596–598, 600, 

606, 607, 610, 632, 633, 635–637, 645–648, 672, 674, 675, 
681, 683 

clinical features, 734 
diagnostic investigations, 734 
epidemiology, 734 

Trauma Audit and Research Network (TARN) database, 248 
Trauma CT protocol, 249 
Traumatic abdominal emergencies, 817 

contrast enhanced-CT (CECT), 819–821 
contrast-enhanced ultrasound (CEUS), 820 
CT, 819 
E-FAST, 819 
US, 819 

Traumatic abnormalities, 742 
Traumatic and iatrogenic disease 

hematoma, 302–303 
localization wires, 305 
penetrating injury, 305 
post-operative seroma, 303–304 
pseudoaneurysm, 303–305 

Traumatic brain injury (TBI) 
advanced imaging techniques, 70–72 
brain parenchymal injuries, 57–62 
dementia, 849 
diffusion-tensor imaging, 72 
disposition and outcome, 849 
elder abuse, 849 
epidemiology, 842



extra-axial hemorrhage, 62–67 
falls, 844–847 
functional MRI (fMRI), 71 
geriatric patients, 842 
intracranial vascular injury, 68–70 
MRI evaluation, 72, 844, 845 
MVCs, 845–848 
perfusion imaging, 71 
radiologic assessment, 843, 844 
risk factors, 842, 843 
seizures, 849 
suicide, 846–847 
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Traumatic diaphragmatic rupture, 241 
Traumatic emergencies 

central cord syndrome, 879–880 
cervical extension-distraction injuries, 880 
epidemiology, 878 
imaging assessment, 879 
odontoid fractures, 880–881 
risk factors, 878–879 

Traumatic injuries, 229, 241 
kidneys, 28 
liver, 27 
pelvis, 29 
pericardial injury, 239 
spleen, 26 

Traumatic pseudoaneurysm, 72 
Traumatic rib injuries, 235 
Traumatic spinal emergencies, 740 
Traumatic spinal injury 

craniocervical junction and cervical spine (see Craniocervical 
junction and cervical spine) 

thoracic and lumbosacral spine (see Thoracic and lumbosacral spine) 
traumatic abnormalities, 743 

Traumatic subarachnoid hemorrhage (SAH), 66, 69 
Traumatic vascular injury, 248 
Triplane fractures (TrPFs), 771 
Triquetral fractures, 622 
Trocar technique, 43 
Tubal ectopic pregnancy, 466–468 
Tuberculosis (TB), 288 
Tuberculous meningitis, 125, 126 
Tumor superinfection, 566 
Turnaround times (TATs), 965 
Twisting injuries, 675–676 
Type IA endoleak, 494 
Type IB endoleak, 494 
Type I occipital condyle fracture, 90 
Type II occipital condyle fracture, 90 
Type III occipital condyle fracture, 87, 90 
Typhlitis, 563 

U 
Ulcer-like projection (ULP), 275, 276, 497, 498 
Uncal herniation, 67, 71 
Upper central midface (UCM), 95, 96, 99 
Upper extremity injuries 

distal radius/Colles vs. Smith fracture, 929 
elbow fractures and dislocation, 927–928 
scaphoid fractures, 929 
shoulder/humerus, 926–928 

Upper extremity nerve injuries, 607 
Upper gastrointestinal (UGI), 520–523, 525, 527–533, 535 
Ureteral injuries, 391 

Ureteral trauma, 391 
AAST Ureteral Injury Scale, 374 
epidemiology, 374 

Urgent drainage, 42 
Urinary bladder (UB) injury, 374, 375 

AAST UB Injury Scale, 377 
diagnostic investigations, 375 
epidemiology, 375 
management, 379 
radiologic classification system, 378 

Urinary outflow obstruction, 982–983 
Urinary tract obstruction (UTO) 

clinical features, 48 
complications, 51, 52 
epidemiology, 48 
percutaneous nephrostomy (PCN), 48 
precautious antegrade vs retrograde intervention, 50 
radiological findings, 48 
techniques, 48 

Urine leakage, 820 
Urinoma, 982 
Urolithiasis, 451, 554 

V 
Varicella zoster myelitis, 218 
Vascular access, 832–835 
Vascular anastomoses, 973 
Vascular disease 

clinical features, 755 
diagnostic investigations, 755 
epidemiology, 755 

Vascular emergencies, 883–885 
AD (see Aortic dissection (AD)) 
GIB (see Gastrointestinal bleeding (GIB)) 
hemoptysis (see Hemoptysis) 
PPH (see Postpartum hemorrhage (PPH)) 
RAAA (see Ruptured abdominal aortic aneurysm (RAAA)) 
thrombolysis (see Thrombolysis) 
trauma (see Traumatic injuries) 

Vascular health, 941 
Vascular injury, 69, 85, 248, 369, 609, 611 
Vascular malformations 

arteriovenous fistula (AVFs), 143 
arteriovenous malformations (AVMs), 143 
cavernous malformations (CMs), 143, 145 

Vascular neoplasms, 213 
Vascular occlusion, 494 
Vasculitis, 140, 142, 213, 281, 486, 494, 497–500 
Vasospasm, 160, 728 
Vein of galen aneurysmal malformations (VGAM), 719 
Venous and osseous hemorrhage, 29 
Venous epidural hematoma, 67, 85 
Venous thoracic outlet/Paget Schroetter syndrome, 33 
Venous thrombosis, 145, 146 
Ventriculitis, 123 
Vertebral bodies, 747 
Vertebral metastases, 210 
Vertical sheer (VS), 638, 640–642 
Vertigo, 866 
Vessel wall, mild irregularities, 155 
Viral rhinosinusitis (VRS), 722 
Visceral trauma, 26 
Vision-language models (VLMs), 14 
vRad, 16


