Lecture IV

– The Foot , Ankle, and Lower Extremity

The Foot

♦7 Tarsal Bones : talus, calcaneus, navicular, medial cuneiform, intermediate cuneiform, lateral cuneiform, and cuboid.

♦5 Metatarsals, 14 Phalanges, 3 segments ; hind foot(tarsal), mid foot(plantar fascia) , fore foot(call of foot includes the toes and breaks down with age)`
♦sesmoid bones M/C at 1st MT head


♦Muscles include intrinsics and extrinsics  intrinsics are contained in foot, flex MT/P and extend I/P. problems with intrinsics lead to hammer toes / claw toes.
♦ posterior tibial artery ~ behind the medial malleolus, anterior tibial artery ~ is dorsalis pedis

♦ Pes Cavus ~ high arch

♦ Pes Planus ~ low arch(flat feet)
♦ inversion ~ supnation (M/C)
♦ eversion ~ pronation(better protected)
♦ Exam of foot includes observation for deformity, callus, arch, ROM, reflexes , also examine with weight bearing for arch, leg length, in/out toeing

Plantar Fasciitis(ddx is heal spur)
♦ pain localized to posteromedial surface of the foot, just distal to the attachment of the plantar fascia to the calcaneus.

♦ pain is M/C in the A.M. with weight baring , and tends to decrease thru the day.(bc of stretching), point tender to palpation at the insertion on calcaneus.

♦ this fascia is partly responsible for arch support

♦ commonly associated with bone spur at attachment site.(osteophyte formation)
♦ Treatment includes PT for Achilles stretching, massage, ice, E.Stim.,tape NSAIDS, rest, heel cups, ankle foot orthosis, Avoid cortisone injections
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Posterior tibial tendon *main supporter
♦ Also supports the arch

♦ when it ruptures patient looses supnation and get a flat foot deformity

- when your relaxed you have an arch, when you stand you don’t



Hammer Toe(pointed toe shoes)
♦ plantar flexion deformity at the PIP , usually associated with a flexion 
deformity of the DIP, occasionally extension at DIP is seen.
(LOOKS LIKE THEY ARE GRIPPING THE GROUND)
♦ Treatment : wide shoes, toe trainers, surgery.

Hallux Valgus  *insidious onset, tender to palpation
♦ lateral deviation of the great toe, bunion formation from inflammation of bursa, consider ddx of gout
♦ contributing factors are varus position of the 1st MT, valgus proximal phalanx at MT/P

♦ determine the degree of flexibility / deformity, any pain,must consider a arthritic component.

♦ Important area for balance
♦ X-ray to include B/L weight bearing A/P, lateral, oblique foot.

♦ initial treatment includes shoe wear education / modification

♦ surgical intervention : distal metatarsal osteotomy +/- internal fixation for mild deformity

♦ fusion considered for hyper mobile joint.
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Morton's Neuroma

♦ nerve irritation due to increased pressure from prominent 1st MT head., ill fitting shoes.

♦ S/S include pain, parastesias, edema. +tinels
♦ Treatment includes wide shoes, NSAIDS , cortisone injections, surgery.
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Onychocryptosis

♦ “ingrown nail” lateral edge of nail gets imbedded in skin and becomes infected.

♦ Treatment includes warm soaks, AB’s, Cut down of nail under local anastesia

Lisfranc injury(high energy trauma)
♦ base of M/T’s 1 and 2 have no ligament, instead the 2nd M/T is att. obliquely to the medial cuneiform by an interosseous ligament termed “Lisfranc’s ligament”

♦ Exam : + tenderness at lisfranc joint, +dorsal foot edema

♦ X-ray shows widening at joint space

♦ Treatment is reduction and fixation surgically, NWB x 6-8 weeks.
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Jones Fracture

♦ Transverse fracture of 5th metatarsal at the junction of the proximal metaphysis and diaphysis.

♦ X-ray is diagnostic, pt will be tender to palp, swollen, possibly echymotic.

♦ Treatment is short leg cast(slc) , no weight bearing(nwb) x 4-6 weeks(longer in DM and smokers)
♦ Often fail / delay healing

♦ bone stimulator often employed

♦ ORIF definitive tx. with failure of conservative tx.(sedative and nerve blockers)
Avulsion Fracture 5th M/T

♦ usually occurs with forceful inversion of ankle, where the insertion of peroneus brevis is avulsed from attachment.

♦ + tenderness +edema at base of 5th M/T

♦ X-ray is diagnostic

♦ Treatment ; SLWC x 4-6 weeks
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Fractures of the Great toe

♦ usually traumatic (impaction, direct blow)X-ray is diagnostic

♦ + tenderness to palp, + echymosis, decreased ROM

♦ treatment splint / post op shoe , ice , analgesia

Fractures of the lesser phalanges

♦ S/S same , X-ray of toe or foot for confirmation

♦ Treatment : buddy tape, ice, analgesia, for distal tip fx’s no buddy tape is necessary

March Fractures(stress fracture)
♦ Stress fx. usually of the shaft of 3rd M/T

♦ history includes long walk or “marching”

♦ correlation with females hx of eating D/O

♦ Exam : +tenderness mid shaft of the involved M/T, pain increases with flexion / extension of toes, subsides with rest and increases with exertion.

♦ initial X-ray may be negative, but follow up films will show callus formation (2 week)

♦ Treatment is symptomatic with crutches or if patient needs to ambulate SLWC x 3-4 weeks

Metatarsal Shaft Fractures

♦ Single , non displaced fractures are treated with SLC 4-6 weeks.

♦ S/S are tender at fx. Site ,+edema, +echymosis.

♦Multiple shaft fx’s can be unstable and then require surgery

Calcaneus Fractures(CHECK PULSES)
♦ may be intraarticular or extraarticular

♦ History usually includes fall from significant height with pain throughout the heel

♦ X-ray to include A/P, lateral, oblique, axial heel, Brodens view( lateral view with foot passively dorsiflexed, supinated and internally rotated.)

♦ Initial treatment splint, ice, elevation, pain

♦ Treatments:

♦ non displaced ~ NWB x 4-6 weeks

♦ displaced intraarticular ~ORIF, NWB x6-8 weeks, early motion.

♦min. displaced tuberosity ~ NWB x 3-6 wk

♦ displaced tuberosity ~ int. fix. NWB 4-6 wk

♦ nondisplaced ant. process ~SLWC x4-6 wk

♦ displaced ant. process ~ ORIF

The Ankle

♦ Bones : tibia, fibula, and talus.

♦ The space B/N the distal tib/fib and the talus is known as the mortis, and is very important in ankle evaluation.

♦ 2 complexes of ligaments that laterally support the ankle ;

♦ Deltoid ligament complex(prevents eversion injury- even though this is less likely to happen) ---Medially

♦ Anterior, Posterior talo-fibular ligaments, and Calcaneal fibular ligament(ATF M/C INJURED) ----Laterally
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4 compartments of lower leg(syndrome)
♦ Anterior , Lateral, and 2 Posterior (deep and superficial)

♦ Fascial septums separate compartments and regulate pressures.

♦ Femoral nerve splits into common peroneal nerve and tibial nerve.

Ankle Sprains

♦ M/C ankle injury in the ER, 3 degrees

♦ 1st degree : stretch of ligament with few torn fibers, +/- edema, mild tenderness to palp., no instability to stress. Withdrawal test
♦ 2nd degree :partially torn ligament, +tender to palp., + edema, +/- ecchymosis(dependent on gravitational pulls), + pain with ROM, moderate functional loss(ex a police officer may not be able to run), +/- instability--- stabilize with aircast that allows for plantar and dorsi flexion only
♦ 3rd degree : complete tear of ligament, + edema, +tenderness, + instability to stress (+ ant. Draw), significant functional loss, X-ray a must( a/p , lateral, oblique) because of mortis space, cant weight bear

Ankle sprains require careful examination, and Xray to rule out fracture.—start at the fib. And palpate down tib. And fib down to mid foot
Inversion Sprain(takes more time to heal then the wrist)
♦ M/C mechanism of sprain of injury, Injuries to lateral ligaments

♦ M/C ligament sprained is anterior talo-fibular ligament, followed by calcaneofibular, the posterior talo-fibular.
♦ Treatment is ACE x 2 days, ice 30 min. on 1 hour off x 2days, WBAT ( crutches prn), NSAIDS, early ROM and strengthing. +/-air-cast for athletics , +/- surgery( elevation whirlpool and exercises like writing the alphabet with their foot. First degree will be back in 10) 
Eversion Sprain

♦ Less common (alone)

♦ The sequence of ligamentous injury is avulsion of medial malleolus or deltoid ligament rupture, ant. Inferior tibiofibular ligament. Then interosseous membrane.
♦ Treatment : same as inversion, or with severe injury ---surgery.

♦ Both inversion and eversion must check for accompanying avulsion fx(due to strength, ligaments DO NOT get stronger) like blowing up a balloon, of malleolus
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Bi – Malleolar Sprain(unstable)
♦ Injury significant enough to involve both lateral and medial ligament complexes.

♦ S/S same as individual injury(b/l)
♦ Treatment requires SLWC for 2 weeks, then re- X-ray for mortis and syndesmosis evaluation.

♦ Any mortis widening requires syndesmotic screw placement and NWB 4-6 weeks.

Lateral malleolar fracture(check fibula head)
♦ Weber classification:

♦ Weber A ; fracture distal to joint line

♦ Weber B ; fracture at joint line

♦ Weber C ; fracture proximal to joint line

♦ Treatment +/- fixation, SLWC 4-6weeks , possibility of weight bearing on cast at 3-4 weeks

[image: image8.jpg]-

o S|

o

— 3f C i
oL




Bimalleolar fracture(severe ankle trauma)
♦ Both medial and lateral disruption

♦ Unstable ankle

♦ Usually requires surgery with fixation to restore joint function.

♦When the deltoid ligament is ruptured in the presence of a lateral malleolar fx. The ankle is also considered unstable and requires surgical intervention. No step offs no intraarticular fractures
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Trimalleolar fracture(think of neurovascular compromise)
♦ Occurs when the posterior lip of the tibia is fractured and posterior tibiofibular ligament is avulsed, along with both malleoli being fractured.

♦ Treatment is surgical intervention. Dislocated posteriorly so put back and splint
Maisonneuve fracture

♦ Proximal fibular fracture associated with medial or lateral malleolar fx, +/or sprain.

♦ The syndesmosis is ruptured entirely and there will be a wide mortis on X-ray, tenderness not only at ankle but also at the proximal fibula. Begin all ankle exams at proximal fibula, because you will need tib/fib X-ray in addition to ankle series with fibula tenderness.

♦ Treatment is surgical with syndesmotic screw fixation.



Tibial Pilon fractures

♦ Mechanism is either rotational force or “explosion” fracture from axial load.

♦ Type I – intraarticular thru the tibial plafond without significant articular displacement.

♦ Type II – incongruity of articular surface without much comminution.

♦ Type III – incongruity of articular surface as well as displacement of multiple small fracture fragments of the distal tibia.

♦ X-ray is necessary but accurate classification requires CT.

♦ Treatment is surgical but is often associated with complications in healing, infection and wound breakdown. Usually a comb of ORIF and external fixation.
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The Lower Extremity(nerve muscle and blood supply)
♦ Consist of tibia and fibula

– 1)Anterior---tibialis ant., extensor hallicus longus, peroneous tertius, extensor digitorum longus, anterior tibial artery, deep peroneal nerve.

– 2)Lateral--- peroneus longus and brevis, superficial peroneal nerve

– 3)posterior--(deep+superficial)– soleus, gastrocnemius, tibials post., flexor hallicus longus, flexor digitorum longus

Achilles Tendonitis(gastrocnemius soleus)
♦ Pain at achilles tendon, increased by activity decreased by rest.

♦ Pain is worse after activity rather than during. Hurts when going on toes, Often thickening over tendon make sure no deformity
♦ Treatment – limit activity, heel lift,ice NSAIDS, stretching, or SLWC 10 days then above, or surgical debridment/stretching of Achilles tendon.

Achilles Tendon Rupture

♦ Occurs M/C about 2 inches superior to point of attachment to calcaneus.

♦ Mechanism includes hyper stretch, forceful dorsi flexion to relaxed foot, direct trauma.

♦ S/S include pain in lower calf, difficulty ambulating, +/- palpable defect in tendon, mass in distal calf, + Thompson test .

♦ Treatment is surgical repair, Equinus walking boot x 8 weeks, followed by 2.5 cm heel for another 4 weeks.
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Fibula Shaft Fracture

♦ Treated symptomatically and usually heal with out problem

Tibial Shaft Fracture

♦ Mechanism is usually direct trauma , or torsional force.

♦ Type I – slightly displaced 0-40%, and not comminuted(shattered), 90% heal without problem

♦ Type II -- >40% displacement, but continued bony contact, may be slightly comminuted, open or closed. 80% heal

♦ Type III– complete displacement, comminuted, open or closed 70% heal

♦ Exam shows pain , edema, +/-deformity Xray important
♦ Treatment for closed – initially splint, ice, elevation, monitor for compartment syndrome. Definitive- LLC vs. IM rod

♦ Treatment for open – irrigation, IV Abs, open vs. closed reduction, external fixation, monitor for compartment syndrome. 
---type 2 and 3 get surgery make sure you do xray follow ups
Tibial Plateau fractures

♦ Involve the proximal articular surface, Pain is localized to fx. Site

♦ X-ray with CT for evaluation of joint surface., palpate the plateau
♦ Initially LL splint, ice Analgesia

♦ Non displaced do well with LLC 4-6 weeks

♦ Surgery required for complex fracture with external fixation or ORIF(open reduction internal fixation) or combo.
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Compartment Syndrome(nerve vascular problems)
♦ Pain, pallor, paralysis, parastesia, pulselessness.

♦ Increased intercompartmental pressures that compromise blood flow and irritate nerve.

♦ Treatment is fasciotomy < 12 hours after onset.

Lecture V–Infection, Tumors, Referrals 

Infections

♦Osteomyletis – bone infection(looks like cottage cheese)
♦Usually bacterial: Staph. Aureus, Haemophilus influenzae

♦Occasionally fungal – Blastomyces dermatidis,Coccidiodes immitis
---segmental bone loss
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Acute Osteomyletis
♦ Usually seen in children , occurring in the long bones, in area of rapid growth (metaphyseal site)

♦ Patients usually have infection in another area (throat or skin) but sometimes just H/O blow to area (fall from height –calcaneus)

♦ General S/S – fever, rapid pulse,listlessness.

♦ Local findings – pain to palp., erythema, calor, edema, decreased ROM, guarding of adjacent joints.

Labs 

♦ Increased CRP, ESR, WBC(inflammatory markers)
♦ Blood cultures may or may not grow out organisms.

♦ Join aspiration – gram stain, C&S, acid fast bacilli, cell count ~~ >100,000 wbc = infection

♦ Radionucleotide scans :

♦ Indium scan (gold standard)

♦ Bone scan, Gallium scan

Treatment

♦IV antibiotics are begun as soon as cultures are sent, then adjusted to sensitivity.

♦IV antibiotics are usually given x 6-8 weeks via PICC lines
♦If antibiotic response is not rapid, surgical irrigation and debridement is indicated, followed by antibiotics.

Chronic Osteomyelitis

♦ Occurs with untreated OM, or when treatment fails. May also be associated with exogenous source (accidental trauma ) or surgery(screws), Necrotic bone becomes walled off by fibrous tissue.

♦ Each cavity contains a piece of dead bone, grannulization tissue, and bacteria.

♦ Immunocompromised patients are at a greater risk for OM after surgery.(DM, alcoholic, smoker)
Treatment

♦IV antibiotics, Irrigation, Debridment, Removal of hardware ( if present)ABX FORREEEVVVEEERRR
♦May require plastic surgery , bone reconstruction, or amputation.

Septic Arthritis(rule out infection by aspiration)
♦ S/S are pain, swelling, decreased ROM in involved joint.(think gonorrhea in males)
♦Most commonly affects patients with specific immune deficiencies, chronic disease, H/O IVDA, H/O local trauma.

♦ Diagnosis is made by aspiration…gram stain, C&S, acid fast bacilli, cell count >100,000, glucose, (< 50 % blood content with infection), crystals to r/o pseudogout, gout, synovitis
Treatment

♦ Irrigation and debridement, IV antibiotics

♦ M/C organism : Neisseria gonorrhea, Staph. Aureus (m/c non gonococcal septic artheritis– seen in very young,old, or debilitated) Streptococci –(2nd m/c non gonococcal cause, seen in patients with h/o splenectomy, multiple myeloma, agammaglobulinemia, chronic ETOH.

Benign Tumors

♦ Osteoid Osteoma – benign osseous tumor( they just occupy space may cause fracture with growth but not malignant
♦ Proximal femur M/C site, Men,  Patient C/O dull ,aching pain, ASA relieves pain
♦ X-ray shows central lytic nidus that measures up to 1 cm across. In the common cortical lesion there will be an extensive reactive sclerosis creating a fusiform buldge on the bone surface.

♦ Imaging studies : bone scan & CT scan most important for evaluation

♦ Treatment :ASA / NSAIDS, surgical excision

Osteoblastoma-
♦ Men, M/C in spine and sacrum

♦ Pain is less severe and less nocturnal than Osteoid Osteoma (O.O.)but More of a destructive and lytic appearance than Osteoid Osteoma

♦ Nidus > 1-2 cm, has less sclerotic reactive bone at periphery and may look like aneurysmal bone

cyst.

♦ Treatment : vigorous curettage of the lesion til bleeding , +/- bone grafting

Enchondroma-
♦ Centrally located chondroma.
♦ 50% are found in small tubular bones of hands and feet, often asymptomatic and discovered incidentally, or via pathologic fracture.

♦ X-ray shows geographic lysis with sharp margination and central calcification.

♦ No treatment needed..if symptomatic : curettage & bone grafting

Cystic Lesions of Bone

♦Unicameral or Solitary Bone Cyst(non painful)
♦Most frequent cause of pathologic fracture in children, M/C from ages 5-15, Men Asymptomatic until fracture.
♦ X-ray shows central , solitary, cyst in mataphyseal area, and has marked thinning of adjacent cortical bone , “soap-bubble” app.

♦ Tx.: corticosteriod inj., curettage & bone graft if injections fail.

Anneurysmal Bone Cyst

♦ Painful, hemorrhagic lesion,10-20 year olds

♦ Usually subperiosteal in origin and seen in metaphyseal area. M/C in femur

♦ X-ray initially appears as aggressive osteolytic lesion with extensive permative cortical destruction. Next, a large aneurysmal buldge occurs outside bone. If left untreated, will involutes in 2-3 years.

♦ Tx. Curettage and bone grafting

Giant Cell Tumor(ddx osteoarthritis)
♦ M/C in 20-40- year olds, 50% found about the knee

♦ Usually painful for several months prior to diagnosis

♦ X-ray shows lytic lesion and is located in epiphyseal-metaphyseal end of long bone

♦ Tx.: curettage followed by adjuvant phenol, hydrogen peroxide, or liquid nitrogen.

Chondroblastoma

♦ Cartilage forming tumor, found in patients 10-20 years old, Men
♦ Outer portion of proximal humeral epiphysis is most common location.

♦ X-ray shows lytic tumor with sharp sclerotic margin, and central stipple or flocculated calcification occurring in chondroid portion of tumor.

♦ Treatment : curettage, bone graft

Malignant Bone Tumors

♦ Osteosarcoma –typically seen in 10-30 Y/O’s, Men, distal femur is M/C site, then pr.Humerus

♦ Symptoms : pain at site before tumor is noticeable, Dilated veins commonly seen in overlying skin
♦ X-ray : permeated lytic destruction of metaphyseal bone with eventual cortical breakthrough. As tumor grows , sunburst pattern of chaotic neoplastic bone will be seen outside involved bone.

♦ MRI is helpful for staging

♦ Treatment includes high dose chemotherapy---– Methotrexate / doxorubicin / cisplatin / ifosfamide x 3-4 weeks before surgery. – Surgery consists of tumor resection +/- prosthesis or amputation. Then post op chemotherapy.

♦ 5 year survival rate – 70%
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Primary Chondrosarcoma

♦ Low grade tumor seen in adults 30-60 Y/O

♦ Men, pelvis and femur M/C sites,  Minimal pain over several years prior to diagnosis

♦ X-ray : floculated matrix calcification.
♦ Treatment: surgical resection, DO NOT NEED CHEMO, Recurrence rate < 10%

Ewing’s Sarcoma******
♦ Seen in patients 5-25 Y/O, Men
♦ Pelvis M/C site followed by femur, tibia, humerous, and scapula.

♦ X-ray : central lytic tumor of diaphyseal – metaphyseal bone with onion skin appearance.

♦ Causes central necrosis and liquefication

♦ Treatment : chemo., +/- radiation, tumor resection or amputation, 5 year survival rate is 50-80-%

Multiple Myeloma

♦ M/C primary tumor of the bone

♦ MEN, rarely affects patients < 40 Y/O

♦ Lesions occur in trunk , hip , and shoulder.

♦ X-ray shows punch out lytic areas at multiple bony sites.

♦ Treatment : IM nailing & prosthetic devices after intralesional debridement

♦ Post – op radiation, +/-chemo.2-4 year survival time after diagnosis.

♦ Lecture VI– Joint Replacement, The Hip, and Pelvis

Osteoarthritis of the Hip

♦ Characterized by insidious onset of pain, aggravated by motion , relieved by rest.

♦ Pain usually perceived in outer aspect of groin , or inner thigh. Groin pain
♦ Pain may refer to knee.(check hip)patient may have antalgic gait.(altered)
♦ assessment of joint ROM is essential and palpation
Imaging Studies(not all b/l problems)
♦AP & lateral of hip

♦AP pelvis (BL - comp.)
♦Affected hips will show decreased

or obliterated joint space.

Etiology

♦60% result from congenital or developmental abnormalities including: hip dysplasias, shallow acetabulum, slipped capital femoral epiphysis, Legg-Calve-Perthes disease, femoral neck abnls., primary protrusion acetabuli.

Treatment

♦Rest , PT(exercise), analgesia

♦advanced cases require prosthetic replacement.(depending on activity level)
Pre - op Total Hip Arthroplasty

♦obtain CBC, SMA7(metabolic panel), PT/PTT, UA, type & screen, EKG,CXR, consent, (surgery and transfusion)

Post - op

♦No hip flexion > 90 degrees*******
♦no internal rotation or adduction

♦use of abduction pillow or other method of maintaining hip abduction

♦most patients have hemovac drain(blood drain), and may require blood transfusion.
-no noted periprostetic fracture
DVT Prophylaxis

♦Lovenox, Fragmin, coumadin

♦Pneumatic compression devices, Teds stockings

♦IV ab’s as long as foley is in

♦OOB POD #1, PT and OT

Post op Complications

♦Stem distal migration and loosening

♦Acetabular wear and protrusion

♦Dislocation, Infection

♦Peri prosthetic fractures

♦leg length discrepancy(can be normal with surgery)
Osteoarthritis of Other Joints

♦Any joint may be affected

♦Shoulders, wrists, elbows, are all particularly at risk.. Ankles of athletes are also at risk.

Osteoarthritis of the Knee(should check hip too)
♦ usually no specific etiology(can be trauma age or congenital)
♦ Growth abnormalities of childhood, ( rickets & obesity ) have been linked

♦ Also condition that stress the articulation itself : meniscal tears, menisctomy, instability, fractures of the tibial plateau or femoral condyles, healed angulated fx’s of the shaft which alter the articulation.

♦ROM of hip should be evaluated to r/o referred pain to knee

♦patient will have decreased extension of knee, crepitus may be present

♦X-rays include A/P,LAT., and standing views of both knees.

Treatments
♦ Rest , PT, analgesia, Synvisc / Hyalagan injections(mixture of sodium with cartilage series 3-5 wks and works in 4-5 wks after)
♦ Surgery : Arthroscopic knee debridemant, tibial osteotomy, total knee replacement.

Pre op for Total Knee

♦ CBC, SMA7, PT/PTT, UA, type & screen, EKG, CXR, INR
Post op total knee arthroplasty

♦ Do not place anything under knee, keep foot of bed flat, knee should be kept in extension when not ambulating or on CPM machine. CPM begins in recovery room
♦ Hemovac drain post op, +/- transfusion.

♦ DVT proph.: Lovenox, Fragmin, Coumadin– pneumatic devices, teds stockings, OOB POD#1, PT, OT,IV ab’s with foley, ICE.

Post op Complications

♦Prosthetic loosening, Infection Periprosthetic fracture, Leg length discrepancy(less common with knee)
Hip Fractures

♦ non displaced fractures will cause significant pain in the hip or groin , but patients may be able to ambulate with increased pain. very minimal fx’s may cause only minimal symptoms.

♦ displaced fractures will cause the same type pain in the hip/thigh, groin, but patient will NOT tolerate ambulation.
--young- think MVA or fall from height, OLD- low impact fall(90%). Why did they fall? Fix it(cardiac, neuro, syncopal)
Pathologic Fractures-
♦ A hip fx. in a young patient with minimal trauma, or an elderly patient with presence of a lytic lesion on X-ray , must consider pathologic process.

♦ Hx may reveal recent weight loss, local pain preceding the fracture ( ignored until fracture)

♦ Bone scan / metastatic work-up may be indicated prior to fixation (impending fx)

♦The most common sources for metastasis to the femoral neck are Breast Cancer and Multiple Myeloma.

Past Medical History(done before sx)
♦ Assessment of PMH is essential as morbidities that may influence perioperative medical and anesthic care must be identified.

Social History(how well will they do pre and post sx)
♦ Assessment of patients pre – injury ambulating status, functional status (ADL’s), cognitive status, and prior hx of degenerative hip pain.

♦ These will influence determining the optimum surgical treatment, postoperative rehab. and disposition regimen.

Inspection (fracture hip)

♦On exam the leg will be short and externally rotated. this is more pronounced in intertrochanteric fractures than femoral neck fractures. the degree of shortening and rotation varies with the degree of displacement.
♦ Swelling, echymosis, and abrasions may or may not be present. Hip will be tender to palpation. ROM will be decreased and will elicit pain.

♦ A full neurologic and vascular exam must be performed and well documented.(repeat many times)
Imaging Studies

♦A/P of the pelvis

♦ Cross table lateral is obtained by flexing the uninjured hip and knee 90 degrees and aiming the beam into the groin, parallel to the floor and perpendicular to the femoral head , not the shaft.

♦ With negative reading of X-ray and clinical suspicion of fx., MRI/CT should be done in ER. Bone scan may take 2-3 days.

Anatomic Classification***
♦I ~ femoral neck – intracapsular fracture

♦II ~ intertrochanteric – extracapsular fracture

♦III ~ Subtrochanteric

Fractures of the Femoral Neck

♦Garden Classification .... Types I - IV

Garden classification I- incomplete or impacted fracture of the femoral neck

Garden Classification II- Complete fracture without displacement of the femoral neck.

Garden Classification III- Complete fracture with partial displacement hip capsule usually partially intact.

Garden Classification IV- Complete fracture with full displacement, Hip capsule usually completely disrupted., Greater fracture displacement increases the risk for AVN. Based on sx, very obvious on xray
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Intertrochanteric Hip Fracture

♦ Kyle Classification ~ types I - IV

Kyle Classification I- No displaced stable intertrochanteric fracture without comminution.

Kyle Classification II- Displaced stable intertrochanteric fracture with minimal comminution

Kyle Classification III- Displaced unstable intertrochanteric fracture with extensive posterior medial comminution.

Kyle Classification IV- Displaced unstable intertrochanteric fracture with extensive posterior medial comminution and a subtrochanteric component.
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Subtrochanteric Fractures of the Femur

♦ Seinsheimer Classification types I - V

Seinsheimer Classification I- Non displaced fracture with < 2mm of displacement

Seinsheimer classification II-
♦IIa ~ Two part transverse femoral fracture

♦ IIb ~ Two part spiral fracture with lesser troch. attached to proximal fragment.

♦ IIc ~ Two part spiral fracture with lesser troch. attached to distal fragment.

Seinsheimer Classification III-
♦ IIIa ~ three part spiral fracture in which the lesser troch. is part of the third fragment.

♦ IIIb ~ Three part spiral fracture in which the third part is a butterfly fragment.

Seinsheimer Classification IV- Comminuted fracture with four or more fragments

Seinsheimer Classification V- Subtrochanteric - intertrochanteric fracture.
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Mechanism of Injury

♦ MVA’s , Motorcycle crash, GSW’s, Falls from height’s, High velocity sports.

♦ Because of high energy mechanism, must consider the soft tissue damage even with closed injury. The proximity of the femoral n/v(can bleed out to the thigh check pulses) structures and the sciatic nerve(dysfunction) places them in harms way.

♦ O.A. and pathologic conditions may predispose to fracture with low – impact trauma.

♦ These fractures typically are transverse , oblique, or spiral, and much easier to work with than the comminuted (shattered) fractures seen with high energy injuries.
Mortality associated with Hip Fracture---
♦ The overall 1- year unadjusted mortality rae has been reported from 13 - 37%( PE, pneumonia, DVT)
♦ Numerous preexisting conditions have been shown to effect the mortality rate including patient age, dementia, cardiopulmonary status, malignancy, malnutrition, dependency, inactivity and limited mobility.

Factors influencing outcome of Hip Surgery----
♦ Preinjury physical status,  Preinjury mental status,  Presence of home companion, Age of patient, Nutrition Ability to visit a friend or shop, Post op complications / ambulation

Complications Related to Hip Fracture---
♦AVN, Non union, Fracture collapse, periprosthetic fracture, Hardware failure-- breakage, migration., Infection, Thromboembolism

Femoral Shaft Fractures

♦ Winquist Classification of Comminution

♦ I - femoral shaft fracture with very small butterfly fragment ( 25 % or < of the width of the bone )

♦ II - comminuted femoral shaft fracture with butterfly fragment 50% or < of the width of the bone.

♦ IV - severe comminution of an entire segment of bone

♦ V - femoral shaft fracture with segmental bone loss(high velocity or gun shot)
Treatment

♦ Depends on degree of angulation / comminution

♦ observation for N/V status

♦ Traction, ORIF, IM rod , external fixation. Very unstable even after fixatoin
Supracondylar Femoral Fractures( knee is m/c effected)
♦ Extra Articular

– A1 - Avulsion of the medial or lateral epicondyle

– A2 - Simple supracondylar

– A3 - Comminuted supracondylar

Unicondylar Fracture
♦ B1 - Medial or lateral condyle

♦ B2 - condyle fracture with extension proximally into the femoral shaft.

♦ B3 - posterior tangential fracture of one or both condyles.

Bicondylarfracture
♦ C1 - Intercondylar

♦ C2 - Intercondylar with a comminuted supracondylar component.

♦ C3 - Severely comminuted bicondylar fracture.

Hip Dislocations

♦ Vast majority occur from high energy MVA’s.

♦ Falls and athletics also contributory.

♦ Posterior dislocations outnumber anterior 9 to 1.

♦ Typical posterior dislocation is from knee strike on dashboard in MVA.

♦ Anterior D/Cs are usually the result of hyperabduction / extension.

Signs and Symptoms-
♦ Patients with hip dislocation should be presumed to have multiple injuries. Up to 95% of these patients have injuries that require inpatient management independent of their dislocation.

♦ Intraabdominal , head, and chest trauma are common associated injuries.

Common Associated Skeletal Injuries-
♦ Femoral neck, head, or shaft fractures.

♦ Acetabular and pelvic fractures

♦ knee injuries including PCL rupture, patella fracture, post. dislocation.

Physical Examination-
♦ In a posterior dislocation the leg is flexed , adducted and internally(external in fracture) rotated. shorten
♦ Ant motion of the hip is extremely painful.

♦ Anterior dislocations show a externally rotated, flexed, abducted extremity.
♦ Exam consists of palpation of long bones and joints in affected extremity.

♦ meticulous nerologic and vascular examination must be performed.

♦Emphasis on the pre-reduction function of the sciatic nerve is very important in posterior dislocations since the nerve is very susceptible to injury during reduction.

♦ Careful testing of all branches is required including foot eversion since peroneal nerve weakness may be an isolated finding.

♦ Anterior dislocations may injure fempral vessels. Assessing distal pulses is therefore paramount.

Pre - reduction considerations-
♦ Do not miss associated injury

♦ Non displaced hip fractures may displace with attempt of closed reduction.

♦ Sciatic nerve dysfunction is present at the time of dislocation in up to 19 % of cases. the peroneal division is most often affected.

Imaging Studies-
♦ A plain AP pelvis should be sufficient for diagnosis.

♦ In anterior dislocation, the femoral head will appear smaller than the contralateral femoral head and may appear more medial to or inferior to the accetabulum.

♦ In posterior dislocations, the femoral head will appear smaller than the contralateral side, and will overlap the roof of the acetabulum.

Treatment-
♦ Closed reduction should be attempted unless a femoral neck fracture cannot be ruled out or there is clinical suspicion of a femur, knee, or tibial injury that may affect the ability to manipulate the hip.

♦ Most believe no more than 2 attempts at closed reduction should be made to avoid further damage to the femoral head.—pt relaxation pull it up with out moving it side to side
Post reduction-
♦ After reduction of a posterior dislocation, the hip is extended and externally rotated.

♦ A knee immobilizer is then placed on the leg.

♦ post reduction films are necessary to ensure concentric reduction of the hip.

♦ 5 standard views are obtained: AP pelvis, Judet Views, And inlet and outlet views of pelvis.

♦ After plain radiographic studies have been evaluated, CT scan with 2mm cuts through the hip should be obtained.

♦CT scanning is a more sensitive tool for detection of small intraarticular fragments, femoral head fractures, femoral head impaction, acetabular fractures and joint incongruity.

♦ If closed reduction is not possible , the patient must undergo open reduction with / without internal fixation depending on associated injuries.

Postoperative care-
♦ In patients whose hips have been reduced greater than 6 hours after dislocation, full weight – bearing is delayed for 8 - 12 weeks to reduce the risk of AVN.

♦ For patients whose hips have been reduced within 6 hours , rest is recommended for several days to 2 weeks followed by mobilization. Continuous passive motion is desirable to avoid intraarticular adhesions and arthritis.

♦ Most patients are fully weight bearing by 6 weeks.

Post reduction complications-
♦ Neorologic .. if sciatic nerve function was normal pre - reduction and decreased post reduction then surgical exploration is recomended to ensure there is no entrapment.

♦ Late complications ~ AVN – more common with post dislocations, and correlates with time to reduction  ,< 6hrs..0-10% get AVN.

♦ The most common complication after hip dislocation is arthritis. especially so in posterior dislocations, and rates increases with associated fracture .
Pelvic Fractures(painful)
♦ Fracture of only one pubic or ischial ramus is rare, and requires bed rest until pain subsides, followed by 4-5 weeks of limited activity.

♦ A straddle injury consists of all four pubic rami being fractured, usually result of a fall or direct blow to anterior pelvis. Considered unstable, and often includes visceral injury.

♦ Vertical shear fracture , can be a disassociation of the S/I , and pubic symphisis.. Or fx. Of posterior illium and fx. Of both pubic rami.

♦ Associated injuries & conditions directly related to pelvic fracture include:

♦Hemorrhage may result from small vessels or may involve major vessels.

♦ GU trauma includes bladder, urethral, genital, and gonadal injury.

♦ GI injuries are usually confined to the rectum and anus.

Complications-
♦ Thromboembolism – pneumatic compression devices, compression stockings, and low dose heparin, coumadin, low mol. Wt. Heparin and routine screening with ultrasound should be instituted. +/- vena cava filter.

♦ Infection

♦ Non- union , malunion—do an MRI/CT to make sure it isn’t adhering 
Lecture VII- peds orthopedics

Septic Hip******(hot tender red)
♦ True surgical emergency, Presentation ~ flexion, abduction, and external rotation,

♦ May be febrile, symptoms may be preceded by URI (several days to 2 weeks)

♦ patient will have decreased , painful ROM

Labs-
♦ Elevated WBC, ESR,CRP +fluid collection on ultrasound, 25% false negative.

Treatment-
♦ Requires rapid diagnosis and surgical drainage under fluoroscopy

♦ delay of even 4-6 hours can result in AVN of femoral head

♦ organisms ~ staph. , strep. AB’s given IV

Transient Synovitis of the Hip(tender)
♦ Benign, non - traumatic, self limiting disorder that mimics septic hip in clinical presentation

♦ Etiology unclear, may be an association with immune responses to viral , or bacterial antigens mediated through the synovial membrane.

♦ synovial fluid rapidly accumulates under pressure in the hip, severe pain
♦ Pain is attributed to stretching of capsule may be preceded by URI

♦ hip held in flexion, abduction, and external rotation. ROM is painful
♦ fluid seen on ultrasound, aspirated under fluoroscopy or is resorted ~ 3-7 days

♦ Labs ~ no increased WBC,ESR,CRP(unlike septic hip)
♦ Treatment is analgesia, immobilization, once taped feel better
Developmental Dysplasia of the Hip (DDH)(space issue)
♦ Represents abnormal development or dislocation of the hip secondary to capsular laxity and mechanical position (i.e.; intrauterine positioning)

♦ Breach presentation and female gender at greater risk. more common in 1st child secondary to less intrauterine space.

♦ Diagnosis made with help of

– Asymmetric skin folds, Ortolani Test, Barlow Test, Galeazzi Test

♦Dynamic sonogram will reveal positions of sublux / dislocations. X ray may be helpful in children > 3 months

Treatment-
♦ Pavlik Harness - 6 weeks full time, 2 weeks with 4 hours off, 2weeks with 8 hours off , 2 weeks with 12 hours off, 2 weeks night only.

♦ May require casting in full body spica cast  Surgical treatment - open reduction, osteotomy.
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Slipped Capital Femoral Epiphysis (SCFE)(fallen off ice cream off a cone)
♦ Disorder of the proximal femoral epiphysis of the femur seen in early puberty.

♦ Caused by weakness of he perichondral ring & slip through the hypertrophic zone of the growth plate in patients with obesity and or hypothyroidism.
♦ The femoral head remains in acetabulum and the neck displaces anteriorly and externally rotates.

♦ M/C in African Americans, obese, adolescent males with a + family history.

♦ symptoms are insidious with history of painful limp from 1 to several months prior to presentation.

♦ X-ray --A/P of Pelvis, frog - leg lateral hips

♦ Treatment -- fixation with single screw, osteotomy
♦Complications include 1)chondrolysiscartilage replaced by fibrous tissue, join capsule thickens / contracts, joint motion is lost. X ray shows joint narrowing, irregularity, subchondral sclerosis, and regional osteoporosis. 2) AVN
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Legg-Calve-Perthes Disease

♦ Self limiting hip disorder with avascular episodes, generally unilateral

♦ Metabolic disturbances suspected,  Probable vascular disturbance leading to osteonecrosis of proximal femoral epiphysis

♦ Affects children 4 - 10 years of age, Men  Child is often small for age , with bone growth disturbances.

♦ symptoms include pain (often knee), effusion , and limp. Decreased ROM , especially abduction and internal rotation.

♦ X-ray often negative, eventually show fragmentation, irregularity , and collapse of part / all of femoral head ossification center.

Treatment--
♦ < / = 6 years old-- relieve symptoms (NSAID , prtl. wt. bearing)

♦ > 6 -- Containment by bracing ~ 1/2 femoral head, may be surgical containment or osteotomy.

♦ outcome varies.

Femoral Anteversion

♦ The normal femoral neck does not lie exactly in the frontal plane, but rather projects anteriorly at an angle of  anteversion.

♦ Infants have anteversion as much as 40 degrees, but gradual reduction occurs with growth.

♦ Normal adults ~12- 15 degrees anteversion

♦ Excessive anteversion produces a relative increase in internal femoral torsion, which causes in toeing with ambulation. no functional significance

♦Observation , improves until ~ 9 y/o, reassure parent
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Internal Tibial Torsion

♦ Some infants are born with relatively dramatic internal twisting ( torsion ) of the tibia that makes the foot and ankle appear markedly rotated inward, relative to the axis of the knee.

♦Usually bilateral, frequently familial

♦ Normal variant, usually 15 degrees at birth , not uncommon to see 30-40 degrees at birth

♦ Can be measured clinically by comparing bimalleolar axis with frontal plane of the knee as determined by the patella

♦ Some children improve by 24 months, Treated with Wheaton Brace or KAFO when no resolution, some advocate no treatment.
Metatarsus Adductus

♦ M/C foot deformity in the newborn

♦ 5 per 1000 births

♦ intrauterine position induced,often bilateral

♦ Peroneal stimulation may correct to neutral

♦ Treatment : mild -- passive stretching, moderate -- bracing, Ridged – serial casting refractory -- surgical correction
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Congenital Clubfoot

♦ severe fixed deformity of the foot characterized by fixed ankle plantar flexion, inversion, and axial internal rotation of the subtalar joint and calcaneocuboid joints.

♦ May be severe or mild, 1.5 per 1000 births Risk 2-6 % if a sibling has it, 25 % if parent

♦ X-ray is diagnostic, must treat with 1) serial manipulation and casting 5-50 % succ., or surgical correction (mild recurrence comon)




Blounts Disease(bow legged)
♦ Poorly understood loss of medial tibial physeal growth that causes progressive bowing of legs

♦ Must be distinguished from physiologic bowing possible etiology; early walker , ITT

♦ May occur as early as 2-3 y/o can be bilateral or unilateral

♦ more common in black and hispanic kids

♦ X-ray is diagnostic(bowing and sclerotic pain)
♦mild cases resolve on own, nocturnal bracing may be recommended. With severe or progressive cases - osteotomy to correct normal angle at knee

Accessory Navicular

♦ Normal variant seen in up to 12 % of population., pain in arch worse with activity

♦ Associated with flat feet, most resolve spontaneously

♦ Occasionally accessory navicular excised to correct symptoms

Osgood Schlatter Disease****
♦ Osteochondritis or fatigue failure of the tibial tubercle apophysis due to stress from the extensor mechanism in a growing child. Right where the patellar tendon inserts
♦ symptoms range from mild to severe at tibial tubercle

♦ X-ray shows irregularity and fragmentation at tubercle, usually self limiting

♦ treatment; LROM, ice , NSAIDS
-----bump when you get older…. I have it ( 
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Sever Disease(better with rest)
♦ Apophysitis of the os calcis ( calcaneal growth plate) in children who are overweight, physically active , and have strong muscles. Ventral heal pain
♦ X-ray shows irregularity at calcaneal apophysis.

♦ Treatment -- elevate heel , heel cups
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Subluxation of Radial Head (nursemaids elbow)

♦ Very common, sudden traction force of hand pulls the Anular ligament over the radial head and interposes it between the radius and capitellum

♦ Child presents with arm dangling to side, extension at elbow, supnation at wrist. Wont bend it physically. Touch and cry
♦ X-ray may or may not show sub lux., but is necessary to r/o fx before reduction.
♦ Treatment apply thumb pressure over the radial head. slowly hypersupnate and flex elbow. You will feel the ligament snap under the thumb and child will instantly regain ROM.

♦ Educate parents to proper lifting technique +/- sling, analgesia
---once it happens can happen again
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Salter Harris Physeal Fracture Classification***********
♦ Type I -- trans epiphyseal separation without fragmentation.

♦ Type II -- fracture through the physis into the metaphysis leaving small triangular portion attached to plate.

♦ Type III -- fracture through the physis into the epiphysis , intra articular in nature

♦ Type IV -- a vertical fracture line , intra articular, includes the epiphysis , physis, and metaphysis.

♦ Type V -- A compression or crush injury to the physis, usually not apparent on initial Xray.

♦ Type VI -- local perichondral ring injury causing the physis to fuse prematurely
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Clavicle Fracture

♦ M/C fracture in children

♦ M/C at the juncture of the central 1/3 to the distal 1/3.

♦ Usually closed and heals rapidly with abundance of callus which leaves a lump

♦ Callus usually resolves over the course of several years due to constant remodeling.

�








