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URINARY TRACT

1) Plain Films

   -very little can be learned by examining plain films

   -standard plain film is KUB 

   -useful only for: 

    a) examining the general outline of kidney

    b) any calcifications 

    c) if radioopaque stone are present

2) Intravenous Pyelogram/Excretory Urogram (IVP)

    -contraindicated in pts with 

     a) dehydration 

     b) DM

     c) multiple myeloma

     d) prior severe reactions to contrast media

    -reactions range from hives and flushing(full blown anaphylaxis

    -IV contrast is injected(then filtration and concentration allows for plain films to be 

     produced

    -an initial “scout” film is performed and should be carefully examined as contrast can 

     obscure abnormalilities

    -a one minute film (perfusion dependent phase or nephrogram phase) shows the outline 

     of renal parenchyma

    -further films are usually shot at times and angles which vary depending on the nature    

     of  the exam

   -standard contrast enhanced study for urinary tract

     a) kidneys 

        Size(note any abnormalities)

        -nl adult kidney ranges between 10-16 cm vertically (no more than 1. 5cm of 

         variation between the two)

        -unilateral or bilateral enlargement can occur due to:

         a) masses

         b) bifid collection system

         c) hydronephrosis

         d) renal vein thrombosis

         e) lymphoma

         f) compensation for an abscent second kidney 

        -bilateral enlargement due to:

         a) polycystic dz

         b) acute glomerulonephritis

        -unilateral or bilateral decrease in size is usually due to:
         a) chronic infx

         b) granulomatous dz

         c) prolonged obstruction

         d) renal artery obstruction

         e) radiation

        -bilateral decrease due to systemic dz

         a) HTN

         b) DM

         c) collagen vascular dz

         d) chronic glomerulonephritis

       Shape(note the outline of renal parenchyma)

       -parenchyma (except at the poles) is 1.5-2cm thick and should show smooth outline

       -indentations can be noted with those:

        a) associatioed with nl calices are fetal lobulations

        b) secondary to scarring

       -bulges: 

        a) represent masses

        b) should deform the caliceal pattern to be of significance

       Position

       -axis should parallel the psoas shadows

       -significant deviation due to mass or congenital causes

     b) calyx pattern

         -should be evenly distributed and show characteristic cupped shaped

         -dilatation can be seen and usually due to: 

          a) obstruction

          b) papillary destruction secondary to

              i) chronic obstruction 

             ii) infx

            iii) papillary necrosis

     c) renal pelvis

         -variable in size, shape, and location

         -look for filling defects due to 

           a) stones

           b) can represent clot or tumor

     d) ureters

         -usually only seen segmentally on films secondary to peristalsis

         -should not exceed 7mm in diameter

         -nl increase seen in pregnancy and oral contraceptive use 

         -dilatation can be seen with vesicouretal reflux as well

     e) bladder

         -smooth outlined contrast filled structure which should empty post-micturition

3) Retrograde or Anterograde Pyelography

    -contrast is introduced either percutaneously or via cystoscopically placed catheters 

      introduced into the renal pelvis or ureter

    -limited use for when less invasive means available

4) Voiding Cystourethrogram

    -contrast is introduced into the bladder then films are taken during voiding

    -important in identifying:

     a) vesicoureteral reflux

     b) extravasation of contrast secondary to trauma

     c) anatomy of the bladder neck and urethra with attention to valves and strictures

         demonstrate bladder emptying

5) Urethrogram

    -can be part of VCUG or done separately 

    -examine for stricture or injury

6) Renal Arteriography

    -contrast injected into renal artery with resulting images

    -primarily used to define vascular anatomy prior to surgery

7) CT scanning

    -used primarily:  

     a) define masses vs. cysts (cysts have very thin walls that are sharply distinct from the 

         surrounding tissue and are fluid filled)

    b) evaluation of injury (study of choice)

8) Ultrasound

    -useful imaging tool when:  

     a) contrast studies cannot be used 

     b) contrast studies are inconclusive

     c) need to further define abnormalities

    -useful in definition of:

     a) hydronephrosis secondary to obstruction

     b) mass lesions (differentiate between cysts  tumor, or abscess) and guide needle 

         examination of the mass lesions

    c) measure renal size

    d) transrectal exam of prostate and guide biopsy or theray placement

    e) assess renal blood flow via Doppler

9) Nuclear Studies

   Renogram 

   -Technetium labeled tracer is injected and serial images using gamma camera are taken

   -computer analysis allows for generation of a curve which assesses renal fxn

   -useful for evaluation of 

    a) non-invasive diagnosis of renovascular HTN

    b) investigate obstruction

    c) measure relative renal fxn

    d) transplant viability 

IMAGING OF THE PELVIS AND REPRODUCTIVE ORGANS 

1) Plain films

    -only useful for: 

     a) examination of bony pelvis for fractures

     b) deformity

     c) late pg to define the orientation of fetus

    -pelvimetry occasionally used to define the limits of the pelvis

    -hysterosalpingogram is contrast study where dye is introduced into the endometrial 

     cavity to define the anatomy of the uterus and fallopian tubes

    -contrast spillage from the ends is confirmatory of tubal patency (important in     

     evaluation of infertitility) 

2) Normal Ultrasound

    -imaging is primarly centered around the use of ultrasound both as screening exam and  

     diagnostic tool

    -ultrasound can be accomplished both transabdominally and transvaginally

    -necessary to have full bladder and can be accomplished by IV or by filling directly 

     with Foley catheter (faster)

    -CT and MRI useful for further definition of findings on ultrasound

    -structures of pelvis can all be visualized well on ultrasound with the exception of   

     fallopian tubes

    -uterus can be defined to the level of different layers of tissue and lies immediately    

      behind bladder

    -important anatomical structure

      a) rectourterine pouch of Douglas (cul-de-sac)

      b) usually minimal to no fluid dectectable by US

    -ovaries definable lateral to uterus

    -nl follicular and corpus luteum cyst detectable and vary on stage of menstrual cycle

    -diagnostic uses:

      1) evaluation of pelvic masses

          -detect masses of uterus: 

             a) fibroids

             b) endometrial CA

             c) extensive cervical CA

          -detect masses of fallopian tubes:

            a) tubal pg

            b) tuboovarian abscess

            c) CA (rare)

          -detect endometriosis

            a) detectable directly

            b) inferred by fluid in cul-de-sac combine with clinical sx

          -detect masses of ovaries:

            a) cysts

            b) benign and malignant tumors 

          -detection of malignancy is not definable from benign conditions unless 

            invasion of or effect on surrounding structures is noted (ascites may be present)

          -CT or MRI are better for defining the difference b/t malignancy or benign lesions 

           but usually requires visualization and/or biopsy

          -dermoid cyst can be reliably diagnosed if presence of fat or calcified components 

           are noted

      2) evaluation of abnormal uterine bleeding

          -essentially can detect any mass as potential sources of dysfunctional uterine 

            bleeding but is especially important in pt with a positive pg test

          -absence of tubal pg does not rule out the possibility of ectopic pg (increased fluid 

           in cul-de-sac coupled with absence of definable intrauterine pg is suspicious)

      3) evaluation of pelvic pain 

          -same as evaluation of abnormal uterine bleed

          -also important in diagnosis of ruptured ovarian cyst by presence of free fluid in 

           cul-de-sac as well as ovarian torsion

      4) evaluation of pelvic infx

          -diagnostic criterior for tuboovarian abscess/pelvic inflammatory dz 

            a) fever

            b) pelvic pain

            c) purulent cervical d/c

            d) tubal mass on ultrasound

            e) fluid in cul-de-sac

            f) pelvic abscesses can be detected

      5) infertility

          -uterine anomalies that my impair fertility can be noted such as bicornuate uterus

3) Ultrasound in pregnancy

    Evaluation of fetal development

    -nl gestational sac detectable usually by 5th week of amenorrhea

    -fetal heart activity detectable by 7th week

    -degrading sac or absent fetal heart activity after expected dates in presence of uterine 

      bleeding  highly suspicious for spontaneous abortion 

    -absent fetal heart activity alone could mean that dates derived by other means are  

      wrong as well

    -some degree of fetal size/age can be determine in 1st trimester by use of crown-rump 

     length or volume of gestational sac

    -dates derived by cycle dates should not be changed unless they fall outside the 

     confidence parameters for the test at that stage of pg

    -multiple gestations also detectable if multiple sacs present

    -during 2nd and 3rd trimesters biparietal diameter (BPD) can be utilized to estimate fetal 

      size/age and is most accurate around 18-20 wks

       a) BPD is the widest transverse distance between the parietal bones when measured 

           on level of the cavum septum pellucidum

       b) femur length is also used

       c) both can be measured serially to follow fetal growth when risks for poor fetal 

           growth (DM, HTN, placental abnormalities) are present

    -fetal sex can usually be determined if external genitalia are noted

    -fetal anomalies can be detected (esp important in the evaluation of pt with abnormal 

     alpha-fetoprotein for detection of neural tube defects)

    -other fetal anomalies are usually detected on further search for a cause for 

     polyhydramnios/oligohydramios

    -US is also utilized in amniocentesis (or any other type of invasive sampling 

      technique) to minimize risk to fetus and avoid placenta

    -doppler ultrasound of umbilical artery can be performed to evaluate the adequacy of 

      placental blood flow

   Evaluation of placenta

    -location of placenta is most important

    -placenta previa is condition where the placenta essentially implants too close to the 

     cervix with resultant overgrowth of the os by placental tissue and resulting 

     hemorrhage

    -50% or less of pg the placenta is noted to be “low lying” but most migrate upward 

     with uterine growth and thus should be checked again later on to confirm the 

     proximity to cervical os

    -abruptio placentae (important cause of bleeding in pg) can be noted by separation of 

     placental tissue from uterine wall 

    -important in diagnosing abruptio placentae when pain alone is only presenting sx

    Evaluation of inconsistency between uterine size/expected date   

    -in most cases evaluation will reveal inaccurate dating by other means but significantly 

     abnormalities can occur

    -large for gestational age due to:

     a) multiparity

     b) trophoblastic dz

         -whole spectrum of dz ranging from hydatitidiform mole up to malignant 

          choriocarcinoma

         -multiple intrauterine cystic structures are noted; coexistent intrauterine pg rarely 

          occurs

     c) tumors

         -both uterine and ovarian tumors can be confused for an enlarged uterus

        -fibroids are most common uterine tumor

        -corpus luteum cysts most common ovarian tumor

     d) polyhydramnios

         -defined as twice the volume of expected aminiotic fluid

         -noted with maternal diabetes and congenital anomalies esp neural tube defects and 

          GI anomalies

         -nl with multiple gestations

     -small for gestational age due to:

      a) intrauterine growth retardation

      b) intrauterine infx (symmetric – head and body delay are equal)

      c) congenital anomaly (asymmtreic  -- head and body delay are unequal) due to poor 

          placental blood flow 

BONE DISEASE

Plain Films

Normal Findings

-presence of growth plates in the films of prepubertal children

-fine trabeculation of the bone (representing the supporting strands of bone inside)

-thin dense layer of compact bone known as the cortex

-signs of pathology take time to develop

-aggressiveness of the lesion can be estimated if any old films are available to look for 

 subtle or overlooked early changes

-Different type of characteristics seen on plain film: 

 1) Change in density

      a) increase in the density  (sclerosis) 

      b) decrease in the density (“lytic lesion” with focal findings, osteopenia in the case of 

          generalized disease) 

2) Periosteal reaction

    a) periosteum is not normally visible on plain radiographs

    b) periosteum reaction is a noted density that represents the new layer of bone made 

        by the periosteum in response to trauma, inflammation, or underlying neoplasm

    c) “Codman’s Triangle” refers to a triangular area of bone deposited in response to 

          very aggressive conditions

 3) cortical thickening

      a) represents increased bone deposition by the periosteum due to chronic processes 

          (infection, stress, slow growing tumors, and healed trauma)

 4) Change in trabecular patterns

 5) Changes in shape of the bone

      a) usually congenital, due to expanding tumor, or acromegaly 

-Different types of lesions seen on plain films:

 1) Solitary lesions

 2) Multiple focal lesions

 3) Generalized decrease in density

 4) Generalized increase in density

 5) Alteration of the trabecular pattern

Solitary lesions

 -lytic vs. sclerotic

 -difficult to determine the true nature of the lesion

 -examine the margins, for associated periosteal reaction, calcification, swelling,   

  invasion of adjacent cortex

-four types of solitary lesions:

 1) primary malignant tumors

 2) benign tumors

 3) osteomyelitis

 4) infarction  

Primary malignant tumors

-have poorly defined margins

-associated with:

    -cortical destruction

    -periosteal reaction

    -soft tissue mass

-types of primary malignant tumors:  

 1) osteosarcoma

     -often arises in 5-20 yo age group

     -can arise from transformation of Paget’s dz

     -often arises in metaphysis

     -shows marked sclerosis       

 2) chondrosarcoma

     -30-50 yo 

     -lytic expanding lesion with flecks of calcification

     -can arise from malignant degeneration

3) giant cell tumor

     -locally invasive tumor

     -rarely metastatic

4) Ewing’s tumor

     -highly malignant tumor

     -usually arising in children

     -occur in long bones

     -characteristic “onion-skin” periosteal reaction

Benign tumors

-usually have well defined edge

-no periosteal reaction

-surrounding cortex and soft tissues are unaffected

-type of benign tumors:

 1) enchondroma

      -seen as lytic expanding lesion

      -often calcified

      -usually noted in bones of the hand

2) bone cyst

    -seen as a lucency across the width of the shaft of a lone bone 

    -cortex is often thin

    -pathologic fractures occur often as a sentinel event

 3) fibrous dysplasia

     -noted focal lucency seen most commonly in the long bones and ribs

     -well defined, often sclerotic edge

     -bone expansion can occur

 4) osteoid sarcoma

     -painful condition noted most commonly in the femur and tibia of young adults

     -lesion has a characteristic appearance of small lucent area (nidus) surrounded by 

      dense sclerosis

    -periosteal reaction may occur

Osteomyelitis

-noted acutely as destruction usually in the metaphysis with periosteal reaction

-chronic osteomyelitis causes dense sclerosis with areas of destruction and sequestration

Infarction

-occur with 

 a) sickle cell disease 

 b) Caisson dz

 c) elderly   

-periosteal reaction may be the only finding 

-plain radiograph may be nl

-medullary calcificatioin may be noted after healing

Multiple focal lesions

Metastatic dz

-may be lytic, sclerotic, or mixed

-better defined by bone scan

-periosteal reaction is common

Multiple myeloma

-often appears as multiple lytic lesions classically seen in skull

-diffuse loss of density may be seen

Generalized decrease in density

-diffucult to diagnose on plain film

-usually due to 

 a) osteomalacia

 b) hyperparathyroidism

 c) multiple myeloma

 d) osteoporosis

 e) acquired secondary to steroids/Cushing’s 

 f) osteogenesis imperfecta

 g) scurvy

 h) disuse

 i) idiopathic

-seen best in spine often with associated compression fracture, collapse, and wedging

-long bones can show 

 a) cortical thinning

 b) generalized decrease in density

 c) resorption of trabeculae

Generalized increase in density

-due to 

 a) metastases

 b) osteopetrosis (congenital)

 c) myelosclerosis (form of myelofibrosis)

Alteration of trabecular pattern

-Paget’s dz

-rare in the US

-noted by thickening of trabeculae and cortex with resulting loss of distinction between 

 the cortex and medullary cavity

-usually an incidental finding 

-usually in the elderly

-found in long bones, pelvis, spine, skull

-bone softening, enlargement, or pathologic fracture may be noted

-chance of malignant degeneration

Bone Scan

-technetium labeled pyrophosphate complexes are injected then are taken up from the 

  blood pool by any area where increased bone turnover is seen

-tracer is excreted in the urine (usually kidneys can be noted on the scan)

-particularly useful for:

  1) investigation of suspicious lesion noted on another study

  2) detection of fracture (especially stress fractures) when plain films show no 

      abnormality

  3) detection of osteomyelitis – scan shows increased uptake in 2-3 days as opposed to 

       7-14 days for abnormalities to show up on plain films

  4) detection of bony metastasis – seen as multiple areas of increased uptake

  5) determine if a lesion is unifocal or multifocal

-often positive with malignant tumors, Paget’s, myeloma

CT/MRI

-limited utility 

-useful for imaging of 

  1) complex bones (pelvis, spine, etc) 

  2) tumor extent and involvement of surrounding tissues

  3) disc herniation

  4) spinal stenosis

-MRI also useful for evaluation of 

  1) ligamentous structures

  2) joint space

  3) cartilage pathology

DISEASES OF THE JOINTS

-can be only indirectly imaged on plain radiograph (unless calcification is present) b/c 

 joint is composed essentially of soft tissue

-arthrography (injection of contrast into joint space) can be used to image joint, but 

 largely replaced by MRI

-key findings:

 1) narrowing of joint space – due to loss or destruction of articular cartilage

 2) soft tissue swelling – occurs with infx or inflammatory joint conditions

 3) osteoporosis of adjacent bone

 4) bone erosions – seen as areas of bone loss adjacent to the joint.  Common in 

     inflammatory and infx arthritis

 5) oseophytes – spur-like growths of bone adjacent to joint space

 6) changes in shape of joint – important to note the distribution of joint involvement as 

     certain diseases have a predilectioin for particular joints

SPECIFIC DISEASE ENTITIES

 1) Rheumatoid arthritis

     -most common cause of erosive joint dz

     -caused by inflammatory overgrowth of the synovium

     -any joint may be involved but the characteristic distribution is the wrist and small 

      joints of hands and feet (sparing the DIP joints)

     -early soft tissue swelling and periarticular osteoporosis are noted with progression to  

      joint space narrowing and erosions usually involving MCP/MTP joints, PIP joints,   

     and the ulnar styloid

     -ulnar deviation is characteristic later in dz 

     -atlantoaxial subluxation – instability of articulation between C1-C2 (can be seen on 

      regular or flexion films of cervical spine as a widening of space between atlas (C1) 

      and the odontoid of >2mm

2) Osteoarthritis 

    -degenerative arthritis most commonly occurring in the larger weight bearing joints

    -noted features include: 

     a) joint space narrowing

     b) osteophytes

     c) subchondral sclerosis

     d) cyst formation

3) Gout

    -urate crystal induced inflammatory arthropathy with noted soft tissue swelling

    -well defined erosions occurring later in process

4) Neuropathic (Charcot) joint

    -degenerative arthropathy that occurs with loss of innervation of affected areas

    -significant disorganization of joint occurs with sclerosis of adjacent bone (opposite is 

      true in diabetic neuropathy where bone resorption is the norm)

    -subluxation often occurs with surrounding bony and calcified fragments 

5) Legg-Calve-Perthe’s dz

    -type of avascular necrosis of femoral head occurring in children

    -seen as a flattening and sclerosis of femoral epiphysis sometimes with latter collapse

    -head may or may not reform with healing

6) Chondrocalcinosis

    -term for calcification of cartilage

    -occurs in calcium pyrophosphate deposition dz (psuedogout)

    -can be an incidental finding

7) Slipped capital femoral epiphysis

    -displacement of femoral head usually posteriorly and medially off the femoral 

     diaphysis

    -seen most commonly in males, usually around the pubertal growth spurt

3/23/01 – START OF TEST #3

SPINE

Plain Films

Signs of pathology – can be noted in any area of the spine

1) fracture

    -can be difficult to see

    -many are termed “stable” fractures – no impingement on spine column

    -vertebral body fractures are often “stable”

2) disc space narrowing

    -noted with degenerative dz

    -can also be noted  with disc compression/herniation

3) collapse of vertebral body

    -compression fractures very common in elderly

    -old films are often necessary to assess changes

    -many are very “unstable”

4) lysis/sclerosis

    -seen in metastatic dz 

    -suspect with middle age and elderly male with unexplained back pain

5) osteoporosis/osteomalacia

6) spondylolysis

    -defect in vertebra between the superior and inferior articular facets (pars 

     interarticularis) thought to be a stress fracture, but can be congenital

    spondylolisthesis

    -forward slip of vertebra relative to one below

    -usually but not always do to presence of spondylolysis as minor degrees of 

     spondylolisthesis ca occur in presence of degenerative disc dz

7) spondylosis

    -noted results of degenerative disc dz

    -characterized by disc space narrowing, osteophyte formation, sclerosis

8) soft tissue swelling

    -noted mainly with occult fracture of cervical spine

9) scoliosis

    -plain films can be utilized to assess the degree or progression of dz

Cervical Spine

-cervical spine series consists routinely as AP/Lateral films with a special view through 

 the open mouth of the odontoid process of the axis

-lateral C-spine is not considered adequate (esp in setting of trauma evaluation) unless all 

 seven cervical vertebra and the top of T-1 are visualized

-“swimmer’s view” can be employed to further visualize the lower C-spine in those who 

 the lateral is inadequated due to body habitus

-check carefully the alignment of the anterior and posterior elements as well as the shape 

 and position of the articulating facets

-pseudosubluxation of C1 is a normal variant often found in children 

-check for soft tissue swelling anterior to the spine recognized as widening of space 

 between the spine and the tracheal air column

-criteria whether by which this space is considered enlarged is controversial, but a couple  

 schools of thought say that the space should be no wider than the adjacent vertebral body

-“rule of sevens” – 7mm retropharyngeal/14mm retrotracheal in child and no more than  

 21mm in adult

-clearance of cervical spine for unstable injury is primarly a function of lateral C-spine

-flexion/extension films should be performed if the patient is neurologically intact and 

 has normal mental status if ligamentous injury is suspected clinically either due to 

 presence of significant pain on exam or due to the mechanism of injury/presence of other 

 significant injuries

-patient should be allowed to flex/extend under their own power with any neurological 

 symptoms i.e. parasthesias/numbness being the limiting points

-study is considered positive if a shift in vertebral alignment is noted

-oblique films can be performed – their utility lies in the assessment of neural foramina 

 for narrowing

-study of choice for the questionable C-spine is CT/MRI

Thoracic Spine

-films are examined in roughly the same manner as the AP/Lateral C-spine

-traumatic injury to the thoracic spine is less common than in either cervical or lumbar

Lumbosacral Spine

-injury common in falls and elderly

-mainstay is the AP/Lateral examined much in the same manner

-obliques are more frequently utilized – look for the presence of “Scottie dog” which 

 outlines the pars interarticularis, interarticular facets, and neural foramina 

-ankylosing spondylitis 

   -autoimmune d/o affecting primarily the sacroiliac joints and spine

   -noted by presence of hazing of joint margins, erosions, and finally obliteration of joint 

    space

   -spinal ligaments ossify forming bony bridges between vertebrae

Spinal Compression

-in the presence of signs of spinal compression the level can usually be assessed clinically

-cause usually requires CT/MRI 

-assessment of plain films can make diagnosis and allow for more prompt referral

-causes are defined as

 1) extradural

      a) disc herniation

      b) debris in the spinal canal or spinal alignment alteration due to trauma

      c) tumor

      d) infection

      e) cervical spondylosis

2) intradural

     a) due to rare tumors (meningioma, neurofibroma)

3) intramedullary

    a) due to tumors or hemorrhage within the spinal cord

CT/MRI    

-very useful studies 

  a) throughout the spine esp in evaluation of soft tissue and occult fracture

  b) when a given neurologic finding cannot be correlated on plain films

-their ability to detect pathology is directly dependent on the thickness of the “slices” 

 available

-MRI is especially useful at differentiating between 

 a) edema

 b) hemorrhage

 c) disc protrusion

 d) normal surrounding structures

-major limitation is the nature of the scanner itself

Myelography

-plain film images obtained by the injection of contrast into the spinal canal

-CT scanning is often performed after the plain film images and can be the only means by 

 which some abnormalities can be detected

-indication same as those for MRI in whom the study is contraindicated
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BONE TRAUMA OF UPPER EXTREMITY

Plain Films

-plain films are utilized for 

 a) detection of fractures

 b) look for underlying pathology

 c) assess the degree of angulation and displacement

 d) assess adequacy of treatment following reduction and casting

 e) assess healing

-subtle fractures/dislocations require more extensive search for other indications such as:

 a) fracture line – either lucent or occasionally sclerotic line at fx site

 b) cortical “step-off” – classically buckle fx often noted in children

 c) joint effusion – primarly important with “fat pad” of humerus at elbow

 d) interruption of nl trabecular pattern – difficult sign to assess for non-radiologist

 e) widening of shift of “growth plate” – comparison views are often needed to assess

-plain films are taken in multiple projections -- usually an AP/lateral and oblique view are 

 taken but other projections may be utilized as well as comparison views

-repeat films can be performed in 1-2 wks on pt who remains symptomatic with initially 

 nl films

Types of fractures 

 1) open – fx with concurrent break in skin

 2) closed – fx with no break in skin

 3) greenstick – incomplete fx often occurring in children

 4) compound – fx at several points along same bone 

 5) spiral – fx lines spiral around bone

 6) transverse – fx extending across long axis of bone

 7) linear – extends along long axis of bone

 8) impacted – notes compression of fx ends together

 9) stellate – fx lines radiate outward from central point

10) comminuted – denotes several fx fragments at a single fx site

11) avulsion – fx occurring adjacent to a joint due to ligament or tendon stress with 

      resultant pulling away of a small fleck of bone

Specific entities of fractures

1) Salter-Harris fx – fx specifically involving epiphyseal growth plate

  a) S-H I – complete separation of epiphyseal plate without bone fx

  b) S-H II – partial separation of epiphyseal plate with a fx thru metaphysis

  c) S-H III – injury of epiphyseal plate with fx extending from joint space thru 

                     epiphyseal plate (an intra-articular fx)

  d) S-H IV – intra-articular fx with fx extending from joint into metaphysis

  e) S-H V – crushing type injury to epiphyseal plate often initially undiagnosed

2) Colle’s fx – fx of distal radius with dorsal angulation and fx of ulnar styloid

3) Smith’s fx – same as Colle’s fx but with ventral angulation and no involvement of 

                         ulnar styloid

4) Boxer’s fx – fx of 4th and 5th metacarpal usually from altercation or striking an object 

                         with closed hand

5) Scaphoid (navicular) fx – usually result from a fall on an outstretched arm often 

                                              requiring a special navicular view

                                              can be difficult to diagnose but is important as the blood     

                                              supply enters distally and complete fx can interrupt blood to 

                                              proximal portion

Specific entities of dislocations and subluxations 

1) dislocation of humeral head (shoulder dislocation)

    -almost always anterior with posterior dislocation being very rare and usually due to 

      status epilepticus

    -noted on AP by loss of nl overlap between humeral head and glenoid

    -important to note presence of any associated fx before attempted relocation (usually 

     chip fx as associated fx thru humerus proper is rare)

2) phalangeal dislocation

    -usually obvious

    -assess for associated fx

3) A-C joint seperation

    -varying degrees of tear of acromioclavicular ligament produce separation of A-C joint

    -often requires comparison views of other shoulder with and without pt holding 

     weights to produce downward traction of arm
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LOWER EXTREMITY TRAUMA

Pelvis/Femur

Hip Fracture

-common injury with lower extremity trauma

-suspect injury in elderly especially even with apparent minimal trauma

-patient will often have a shortened externally rotated extremity with pain on 

 internal/external rotation

-fractures are classified as 

 a) femoral neck

 b) intertrochanteric

 c) subtrochanteric

-always look for associated pelvic fx especially fx involving the actetabulum

-level of suspicion is increased with increasing age and increasing level of applied force

Pelvic Fracture

-usually resultant from combination of age and degree of trauma

-important to identify as these are usually associated with 

 a) high degrees of blood loss

 b) injury to underlying reproductive organs

 c) injury to underyling urinary tract organs

 d) injury to underlying intestinal organs

-CT necessary to further define degree of injury

Hip Dislocation

-usually obvious 

Femur Fracture

-usually obvious 

-very important fx because of extreme blood loss and potential damage to underlying  

 structures

-amount of force required to fx as well as the degree to which the energy can be 

 transmitted to other parts of the skeleton often results in additional injury therefore the  

 entire extremity and pelvis should be imaged

Tibia/Fibula/Knee

Knee

-usually two views are adequate but “sunrise” view necessary to determine patellar  

 alignment and pathology

-sunrise view usually of little utility as the important joint structures are not visible

 as a result CT and MRI are important

-MRI is becoming the method of choice for study of ligamentous and cartilaginous    

 structures of the knee

Tibia/Fibula Fractures

-resulting from direct trauma or rotational force

-care must be taken with regard to compartment syndrome – sequella of trauma where  

 pressures due to swelling within the fascial compartments exceeds capillary pressure 

 resulting in ischemic damage

-requires orthopedic or surgical referral if suspected by clinical signs (weakness or 

 dorsi/plantar flexion, pain with passive dorsi or plantar flexion)

Ankle Fractures

-classified by the number and location of fx to the distal tibia and fibula

-beside unilateral fx, fx can involve both the medial and lateral malleoli (bimalleolar) or 

 an also involve the posterior malleolus (trimalleolar)

-beware of avulsion fx with apparent sprain of ankle

Foot Fractures

-fx of the talus can occur usually with forcible dorsiflexion of foot and can occur with 

 dislocation below talus

-calcaneal fx usually occur by direct trauma/falls

-much as in the hand the remaining tarsal, metatarsal, and phalangeal bones can be fx 

 similarly

