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OBJECTIVES

The objectives of this CME program are:

e To provide the general orthopaedic surgeon with an
ability to assess his or her continuing competence
in orthopaedics through the acquisition of contem-
porary scientific information.

e To provide a broad-based review and update of the
major subspecialty areas in orthopaedics.

e To make The Journal reader aware of new advances in
orthopaedic surgical techniques and technology.

e Robert Poss, MD, Deputy Editor for Electronic
Media, and Editor, JBJS CME Program, receives
royalties from Stryker Corporation for development
of a total knee arthroplasty design.

e James D. Heckman, MD, has no financial relation-
ships or interests to disclose.

INSTRUCTIONS

In order to benefit most from this educational
experience and qualify for Continuing Medical Educa-
tion credit, please observe the following instructions:

1. Read the learning objectives listed on the Response
Form and be certain that they meet your individual
learning needs.

2. These CME questions have been derived from the in-
formation presented in the April, May, and June
issues of the 2009 American volume of The Journal
of Bone and Joint Surgery (Vol. 91-A). A careful study
of each article should yield the best response to each
question.

3. Record your answers and complete all portions of the
attached Response Form in the back of this docu-
ment. The online subspecialty CME activities repeat
some questions that appear in the quarterly general
CME activities. If you are participating in both activi-
ties and claiming CME credits, you must consider this
duplication when determining the number of credits
you claim for each activity. However, to claim up to ten
credits to satisfy self-assessment examination re-
quirements mandated by the Maintenance of Certifi-
cation process, you must take the online JBJS quar-
terly examination.

4. In order for the American Academy of Orthopaedic
Surgeons to document your participation in the CME
activity, Academy Fellows must provide their AAOS
membership humber in the designated area on the
Response Form.

5. In addition to providing the answers to the CME ques-
tions, you must complete the examination evaluation

questions. These questions are found on the Response
Form. The way you answer these evaluation questions
will not in any way affect the score that you achieve.

. The written quarterly CME activity cannot be used to

satisfy SAE requirements as mandated by the ABOS.
To claim SAE credit, you must successfully participate
in the electronic version of this activity.

. All completed answer sheets will be graded, and you

will be advised of the results of this examination
within four weeks after it is received. In order to qualify
for CME credit, a score of more than 50% correct must
be achieved on the examination. The charge must be
paid at the time that the answer sheet is submit-
ted. The deadline to submit your answers for grading
this set of questions is October 15, 2009.
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Maximizing knee flexion is a primary goal of successful
total knee arthroplasty, and recently there has been in-
terest in whether so-called high-flexion designs can im-
prove the range of motion. In a study from Korea,
patients undergoing bilateral total knee arthroplasty for
a diagnosis of osteoarthritis were treated with a high-
flexion design and retention of the posterior cruciate
ligament on one side and a high-flexion design and sub-
stitution of the posterior cruciate ligament on the other
side. An excellent range of motion was achieved, and
the range of motion did not differ significantly between
the two sides at two years postoperatively. Which of
the following may have been a factor in producing the
excellent results?

a preponderance of women

low body mass index

excellent preoperative flexion

effective restoration of the joint line and posterior condy-
lar offset

all of the above

In a study of United States military personnel, age was
found to be an independent risk factor for shoulder dis-
location, with individuals between the ages of eighteen
and thirty years old being at greatest risk. Which of the
following potential confounding variables may best help
explain this effect?

sex

activity level

race

income

obesity

You are asked to evaluate a healthy full-term male in-
fant in the newborn nursery because of a lower-limb ab-
normality. The right lower extremity is 15% shorter than
the left, and the right foot is missing the most lateral
(fifth) toe. Radiographs show complete absence of the
right fibula and fifth ray of the foot. In counseling the
parents, you state that, on the basis of a long-term
follow-up report, you believe that:

the child will not need surgery

treatment with amputation of the right foot will require
only one surgical procedure and fitting of a prosthesis
compared with amputation, lengthening and reconstruc-
tion of the right lower extremity will result in poorer lower-
limb function

regardless of whether he is treated with amputation or
limb-lengthening, the child can be expected to have a
normal quality of life compared with that of controls

job satisfaction will be higher if the child is treated with
limb-lengthening

Knowing the precise mechanism of ankle fracture is im-
portant because it helps surgeons to assess the extent
of soft-tissue injury and the sequence of injury on the
basis of the fracture pattern seen on radiographs. In an
in vitro study, the authors subjected cadaver ankles to
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fracture loading that replicated the Lauge-Hansen
pronation-external rotation mechanism with or without
application of an external lateral force. They found that
the most important factor determining the type of an-
kle fracture was:

bone quality

external rotational moment

foot position

the ratio of external rotational moment to abduction moment

During a total knee arthroplasty procedure on a sixty-
eight-year-old woman with osteoarthritis of the right
knee, the surgeon is informed by the operating room
nurse that the conventional tibial liner that was gamma
sterilized in inert gas by the manufacturer has been on
the operating room shelf for five years. The surgeon is
aware that the manufacturer changed its barrier pack-
aging techniques two years ago and orders the nurse to
discard the implant and open a newly arrived implant
from the same manufacturer. His reasoning is that the
newer implant is:

more likely to be sterile

less likely to be highly oxidized

more likely to resemble highly-cross-linked polyethylene
in strength

less likely to be as mechanically strong as a liner gamma
sterilized in air

When attending the annual meeting of the American
Academy of Orthopaedic Surgeons (AAOS), you listen to
a presentation of a study designed to assess the accu-
racy of the so-called saline-load test in determining the
presence of a traumatic arthrotomy. Sixty consecutive
patients undergoing knee arthroscopy were prospectively
studied; all had the involved knee distended with saline
solution after a single arthroscopic portal was made. The
amount of fluid that had to be instilled in order to recog-
nize extravasation of fluid from the portal (a positive
test) was recorded. This study's level of evidence is:
therapeutic Level Il

therapeutic Level IV

prognostic Level Il

diagnostic Level |

A newborn baby is noted to have a complete brachial
plexus birth palsy of the right upper extremity a few days
after a breech delivery. He is seen for follow-up at the age
of six months and is noted to have limited active shoulder
abduction and external rotation. The biceps brachii is
weak. Otherwise, the shoulder muscles are atrophic but
have improved albeit weak motor function. The authors of
a recent study of mice used botulinum toxin injections to
determine the effects of muscle paralysis on shoulder de-
velopment. On the basis of their findings, which of the pa-
tient's abnormalities is most likely to completely resolve
as he gains full neurologic recovery?

glenoid retroversion

humeral hypoplasia

scapular hypoplasia

flattening of the humeral head

adduction contracture of the shoulder

A twenty-four-year-old male football player who sus-
tained an axial load injury against the heel of a plantar
flexed ankle is suspected of having a Lisfranc injury.
Standard radiographs show equivocal findings with re-
gard to instability, and the patient is unable to tolerate
a weight-bearing radiograph. A recent study has shown
that the strongest predictor of instability on magnetic
resonance imaging is disruption of the:

plantar middle cuneiform-second metatarsal ligament
(pC2-M2)

dorsal medial cuneiform-second metatarsal ligament
(dC1-M2)

plantar medial cuneiform-first metatarsal ligament (pC1-M1)
plantar medial cuneiform-second/third metatarsal liga-
ment (pC1-M2M3)

medial-middle cuneiform interosseous ligament (C1-C2)

An eight-month-old girl is diagnosed with developmental
dysplasia of the hip with dislocation of the femoral head.
The surgeon recommends closed or, if necessary, open re-
duction. A preoperative radiograph shows that the ossific
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nucleus of the proximal femoral epiphysis of the affected
hip has not appeared. The surgeon recognizes that the
treatment is associated with a risk of osteonecrosis of
the femoral head. On the basis of a recent meta-analysis,
which of the following statements is correct?

when all grades of osteonecrosis were considered, there
was a decreased prevalence of osteonecrosis when the
ossific nucleus was present

when all grades of osteonecrosis were considered, there
was no significant difference in the prevalence of os-
teonecrosis when the ossific nucleus was present

when only grades-ll, 1ll, and IV osteonecrosis were con-
sidered, there was no significant difference in osteone-
crosis when the ossific nucleus was present

When only grades-ll, lll, and IV osteonecrosis were con-
sidered, there was a higher prevalence of osteonecrosis
when the ossific nucleus was present

A seventy-two-year-old woman presents with a soft-
tissue mass in the right thigh that has been present for
five months and has increased in size. It is not painful.
Maghnetic resonance imaging reveals a mass measuring
6 by 6 cm located in the sartorius muscle. An open bi-
opsy is performed. The pathological diagnosis is high-
grade myxofibrosarcoma. Which of the following is the
most likely finding in a tumor sample?

telomerase activity without human telomerase reverse
transcriptase (hTERT)

telomerase activity with telomere elongation (alternative
lengthening of telomeres [ALT])

telomere shortening without telomerase activity
telomere shortening without hTERT

telomerase activity with a high level of alkaline phosphatase

A twenty-eight-year-old professional pitcher is referred
to you because of shoulder pain with pitching. The pain
is worst in the follow-through phase of the pitching mo-
tion. On physical examination, the pitching shoulder
has a loss of >25° of internal rotation in comparison
with that of the non-throwing shoulder. What is the
most likely diagnosis?

a Type-l SLAP tear causing mechanical locking of the
glenohumeral joint

a tight posterior aspect of the joint capsule causing a
glenohumeral internal rotation deficit

internal impingement

scapular dyskinesis caused by nerve injury

a tear of the long head of the biceps tendon

A thirty-one-year-old man is admitted to the emergency
room after being involved in a motor-vehicle accident.
His chief symptom is lower-back pain. On examination,
his vital signs are stable. There is tenderness on per-
cussion of the L2 spinous process and the paraspinal
muscles of the lumbar spine. There is no neurologic def-
icit. Plain radiographs and a computed tomography
scan reveal a burst fracture of L2. The load-sharing
score is 4 points. On the basis of a recent study, the ap-
propriate surgical intervention would be:

posterior long-segment fixation

percutaneous reduction and cement fixation of the fracture
posterior short-segment fixation without posterolateral
fusion

laminectomy and posterior short-segment fixation with
posterolateral fusion

anterior decompression, fusion, and internal fixation

Conjunctival contamination from splashed debris during
orthopaedic surgery places surgeons at risk for com-
municable diseases such as human immunodeficiency
virus and hepatitis B and C. In a study that tested the
effectiveness of various types of protective eyewear in
preventing conjunctival contamination, the authors
found that the least protective device was:

modern prescription glasses

standard surgical telescopic loupes

hard plastic contoured glasses

disposable plastic glasses

combination facemask and eye shield

A sixty-two-year-old woman presents with a four-month
history of progressive right shoulder pain. Radiographs
reveal a destructive calcified lesion in the proximal right
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humeral metaphysis. After biopsy, the histologic diagno-
sis is low-grade chondrosarcoma. Staging studies reveal
no evidence of metastatic disease. In this patient, the
factor that is associated with a poor prognosis is:
tumor grade

stage of disease

appendicular location of the tumor

female sex

her age

Heterotopic ossification is a common complication fol-
lowing high-energy wartime trauma. In a recently re-
ported multivariate analysis, which of the following
factors was significantly associated with an increased
risk for the development of heterotopic ossification?
lower-extremity trauma

the number of surgical procedures

the method of fracture fixation

blast injury

An active forty-year-old woman presents with right hip
pain that occurs with everyday activity and at night. She
has excellent motion on examination but a positive im-
pingement sign. Plain radiographs show acetabular dys-
plasia with a normal joint space of 4 mm and a lateral
center-edge angle measuring 10°. A magnetic reso-
nance arthrogram shows a labral tear. The dGEMRIC in-
dex is 450 msec. Medical treatment with nonsteroidal
anti-inflammatory drugs and physical therapy has not de-
creased the symptoms. What should be your next step?
observation

intra-articular cortisone injection

hip arthroscopy with labral débridement

referral for possible pelvic osteotomy

total joint replacement

An ischemic insult to the proximal femoral epiphysis of
a young child can result in conditions such as Legg-
Calvé-Perthes disease. In an experimental study on pig-
lets, a suture ligature was placed tightly around the
femoral necks of sixty-five animals. When the animals
were killed between two and eight weeks postinjury,
the authors found that the majority had:

complete infarction of the physis

continued growth of the femoral neck, albeit at a slower
rate

no widening of the neck with time

complete cessation of neck growth

A forty-five-year-old man presents with a six-month his-
tory of right shoulder pain. There is no history of
trauma. He is a construction worker and has been able
to work but continues to have daily pain in the shoulder.
Physical therapy for eight weeks has not helped to con-
trol the pain. Physical examination reveals 5/5 strength
of the rotator cuff muscles. He has positive impinge-
ment signs. A magnetic resonance imaging scan is neg-
ative for rotator cuff tear. You think that the patient may
benefit from a corticosteroid injection. A study of rats
showed that a subacromial steroid injection has which
of the following effects on the rotator cuff tendon?

no effect on strength

transient weakness

long-term weakness

rupture

calcification

A seventy-two-year-old man who has a history of rheu-
matoid arthritis presents with increasing pain and poor
function of the right shoulder. Examination reveals
shoulder elevation of 60°, poor external rotation
strength, and tenderness to palpation of the acromio-
clavicular joint. Magnetic resonance imaging of the
shoulder reveals a massive rotator cuff tear and a large
Hill-Sachs lesion that involves >50% of the humeral
head. Which of the following factors might be a con-
traindication to humeral hemiresurfacing?

a diagnosis of rheumatoid arthritis

poor shoulder elevation

acromioclavicular joint tenderness

massive rotator cuff damage

large Hill-Sachs lesion
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A twenty-five-year-old right-hand-dominant man is re-
ferred for evaluation of the right shoulder. He sustained a
traumatic anterior dislocation of the shoulder in a fall six
years ago. There have not been any additional episodes
of instability since. He is quite satisfied to maintain a
strengthening program and moderate his physical activi-
ties to avoid the possibility of another dislocation. Physi-
cal examination demonstrates a full active and passive
range of motion when compared with that of the con-
tralateral shoulder. Although he has full strength, he has
mild apprehension when the shoulder is in the abducted,
external rotation position. Which is the most appropriate
statement regarding his current shoulder function?

it would be the same even if he had sustained recurrent
dislocations

it would be better if he had undergone a Bankart repair
following the initial dislocation

it is better than it would have been had he sustained re-
current dislocations

he will require a stabilization procedure in the future be-
cause of the high likelihood that he will sustain another
dislocation

A seventy-year-old woman is visiting her grandchildren
who live in Great Falls, Montana. While there, she falls
on her outstretched right hand and sustains a closed
fracture of the distal part of the radius. She is seen by a
local orthopaedic surgeon, who recommends open re-
duction and internal fixation. She calls her daughter,
who is an orthopaedic surgeon in Covington, Kentucky.
The daughter's advice is for her mother to be treated
nonoperatively. In a study that documented variations
in treatment patterns, which of the following factors
were most likely to be associated with the recommen-
dation for treatment of this fracture?

age and race

age and sex

sex and race

age and geography

geography and sex

A sixty-seven-year-old woman presents with back pain of
two weeks' duration. The pain originated after she bent
over to pick up her two-year-old grandchild. The patient
reports that she is approximately 2 in (5 cm) shorter
than she was when she was fifty. One year ago, she was
diagnosed with a vertebral fracture at L1, after complain-
ing of persistent back pain that had begun when she was
unloading groceries from the trunk of her automobile.
She underwent menopause at the age of fifty-two and had
undergone hormone replacement therapy for two years,
from the age of fifty-three to the age of fifty-five, to allevi-
ate hot flashes. After the age of fifty-five, she began tak-
ing a daily multivitamin with 500 mg of calcium and 400
U of vitamin D. Physical examination reveals tenderness
in the thoracolumbar region. Lateral spine radiographs
confirm a new severe vertebral fracture. What is the rela-
tive risk that the new vertebral fracture is at a level that
is adjacent to the preexisting fracture rather than at a
level that is not adjacent to the preexisting fracture?
none

2.5fold

5.0-fold

10.0-fold

A sixty-nine-year-old woman presents with a seven-year
history of intermittent knee pain that has worsened.
Radiographs show end-stage arthritis. Despite treat-
ment with anti-inflammatory medications and multiple
steroid injections, the patient continues to have daily
symptoms. She would like to undergo a total knee re-
placement and asks about the advantages of minimally
invasive total knee arthroplasty, a concept that sounds
attractive to her. With regard to the difference between
a patellar eversion and a patellar subluxation tech-
nique, you can tell her that:

patellar eversion is associated with a better range of mo-
tion postoperatively

patellar subluxation is associated with a better range of
motion postoperatively

patellar eversion is associated with greater quadriceps
strength postoperatively
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patellar subluxation is associated with greater quadri-
ceps strength postoperatively

there is no significant difference between the results, in
terms of knee function and strength, provided by patellar
eversion and those provided by patellar subluxation

You are called to the newborn nursery to evaluate a four-
day-old male infant with bilateral foot anomalies. The
infant was delivered full-term and has an L5-level myelo-
meningocele, which is being addressed by neurosurgery.
The feet are rigid on attempted passive manipulation.
The Achilles tendon is tight on examination, and the
forefeet are adducted. What is the likely diagnosis?
metatarsus adductus

clubfoot

calcaneovalgus

vertical talus

skewfoot

A twenty-year-old man is admitted to the emergency
room one hour after being involved in a motor-vehicle
accident. The emergency medical technicians tell the
admitting physician that the patient had sustained a
closed fracture of the left tibial and fibular diaphyses.
On examination, the leg is found to be compressible,
there is no pain with passive or active motion of the
toes, and there are easily palpable 2+ pulses in the dis-
tal parts of both lower extremities. What is the vascu-
lar response to the injured lower extremity?

an increase in arterial resistance

an increase in the arteriovenous oxygen difference

an increase in the hemoglobin oxygen concentration in
the venous capillary system

no change in blood flow to the site of injury

an increased shunting of blood through larger vessels
away from the site of injury

A fifty-five-year-old man with a two-year history of lower
back pain that has been refractory to nonoperative
treatment regimens has been diagnosed with lumbar
degenerative disease and grade-1 spondylolisthesis iso-
lated to a single level. He has agreed to undergo single-
level posterolateral arthrodesis with instrumentation,
but he would like to avoid the morbidity associated
with harvesting an autogenous iliac crest bone graft. A
recent randomized prospective study compared the use
of autogenous iliac crest bone graft and recombinant
human bone morphogenetic protein-2 (rhBMP-2) for
this indication. In contrast to patients who received au-
togenous iliac crest bone graft, patients who had re-
ceived rhBMP-2 had significantly:

shorter mean operative time and less blood loss

more pain at the time of follow-up

lower rates of fusion at twenty-four months
postoperatively

higher rates of failure because of nonunion

higher rates of requiring a second surgical procedure

A fifty-five-year-old laborer has a five-year history of right
shoulder pain that has not decreased with anti-inflamma-
tory medication. He has undergone ultrasonic examination,
which demonstrated a full-thickness tear of the supraspina-
tus measuring 200 mm?>. Which of the following factors is
most closely related to proximal humeral migration in pa-
tients with a painful full-thickness rotator cuff tear?

the severity of shoulder pain (as measured with a visual
analog scale)

the active range of motion of the shoulder

the size of the tear

the chronicity of the tear

the patient's age

A sixty-seven-year-old woman underwent a right modu-
lar posterior stabilized total knee arthroplasty with ce-
ment ten years ago. She now reports a three-month
history of painless swelling and states that she is be-
coming more knock-kneed. Standing radiographs show
6° of knee valgus and a complete radiolucent line
around the tibial component. An aspiration is per-
formed, and the aspirate is interpreted as containing no
organisms but many polyethylene particles. In a study
of 117 knees treated with this prosthesis and followed
for a minimum of ten years, eight had osteolysis. With
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the numbers available, a significant association was
shown between osteolysis and:

mean patient age

male sex

body mass index

polyethylene thickness

polyethylene sterilization method

A thirty-seven-year-old healthy man presents with pain
and swelling around the right elbow after falling on his
outstretched arm. Examination shows tenderness
around the medial humeroulnar joint and the lateral epi-
condyle of the elbow. Range-of-motion and stress tests
are limited by pain. Varus laxity is mildly detectable. Ex-
amination shows the neurovascular status to be intact.
Radiographs demonstrate a 5-mm fracture of the antero-
medial facet of the coronoid. On the basis of a cadaver
study performed to evaluate the effects of fracture se-
verity on elbow stability, which of the following treat-
ment scenarios is most likely to restore elbow stability?
open reduction and internal fixation of the coronoid, repair
of the lateral collateral ligament, and intraoperative assess-
ment to rule out injury to the medial collateral ligament
open reduction and internal fixation of the coronoid and
intraoperative assessment to rule out injury to the me-
dial collateral ligament

repair of the lateral collateral ligament and intraoperative as-
sessment to rule out injury to the medial collateral ligament
nonoperative treatment with early motion and an appro-
priate rehabilitation protocol

repair of the lateral collateral ligament and use of a hinged
external fixator for six weeks followed by physiotherapy

A fourteen-year-old girl presented to her pediatrician
with unresolved lower back pain four weeks after being
struck in the lumbar region while playing soccer. She
began experiencing paresthesias in the left lower ex-
tremity. On examination, there is a firm, fixed palpable
mass in the lumbar paraspinal muscles. Magnetic reso-
nance imaging performed with intravenous contrast
medium showed a 9 x5 x11-cm soft-tissue mass ex-
tending from L2 to the sacrum with osseous invasion of
the L3 and L4 pedicles and osseous erosion of the L3,
L4, and L5 posterior elements with extension of the tu-
mor into the spinal canal. Chest, abdominal, and pelvic
computed tomography demonstrate no evidence of
metastatic disease or adenopathy. The differential diag-
nosis should include all of the following except:
synovial sarcoma

Ewing sarcoma

lymphoma

fibromatosis

osteoblastoma

A sixty-seven-year-old man with a history of renal cell
carcinoma and lung metastases presents with a three-
week history of a progressively more painful limp and a
forty-eight-hour history of night pain in the hip when
rolling over in bed. Plain radiographs show an avulsion
fracture of the lesser trochanter and an osteolytic le-
sion in the intertrochanteric area. After other sites of
metastatic involvement have been ruled out, initial
management of the hip should consist of:

open biopsy

prophylactic fixation

radiation therapy

chemotherapy

bisphosphonates

A seventy-four-year-old woman underwent a lumpectomy
for breast cancer (ductal carcinoma in situ) ten years
ago and was asymptomatic until she began to have pain
in the left hip three weeks ago. Plain radiographs show a
4-cm lytic lesion in the subtrochanteric region of the fe-
mur. You suspect that this is a metastatic lesion. Initial
evaluation should include all of the following except:

a complete history and physical examination

plain radiographs of the involved bone and chest
whole-body bone scintigraphy

computed tomography of the chest, abdomen, and pelvis
positron emission tomography (PET)

Bisphosphonate therapy has been shown to be effective
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in reducing the number and severity of skeletal complica-
tions secondary to osseous metastatic disease. Recently,
there have been a number of reports of an unusual compli-
cation being seen in some patients who have taken bis-
phosphonates for five years or more. This complication is:
vertebral osteosclerosis

dysphagia

low-energy subtrochanteric femoral fracture

heterotopic ossification

A sixty-nine-year-old man with single-level degenerative
lumbar disc disease is referred to you for a second opin-
ion. The referring surgeon recommended that the pa-
tient undergo posterolateral decompression and
arthrodesis with instrumentation and iliac crest bone
grafting. The patient is concerned that he may be too
old to undergo this procedure. On the basis of a recent
study, you can tell him that, in comparison with pa-
tients undergoing the same procedure at an age of less
than sixty-five years old, he can expect:

a higher risk of complications, deterioration of general
health, and decreasing disability from back pain

a lower risk of complications, no deterioration of general
health, and decreasing disability from back pain

a higher risk of complications, no deterioration of general
health, and decreasing disability from back pain

a higher risk of complications, deterioration of general
health, and no relief of back pain

A fifty-year-old woman sustained a low-energy fracture
of the distal part of the radius and will undergo plate-
and-screw fixation. Preoperative radiographs also re-
veal a fracture of the ulnar styloid that is displaced 1
mm. In comparison with patients who underwent open
reduction and internal fixation of a distal radial fracture
and who did not have an untreated associated fracture
of the ulnar styloid, patients who had an associated ul-
nar styloid fracture were found to have, at the time of fi-
nal follow-up, clinically relevant:

greater pain

reduced grip strength

diminished forearm rotation

decreased DASH (Disabilities of the Arm, Shoulder and
Hand) scores

none of the above

A twenty-year-old female professional soccer player is
referred to you because of pain in the left knee that is
associated with a localized cartilage defect in the me-
dial femoral condyle. Arthroscopic examination has es-
tablished that the defect is 9 mm in diameter and
extends to, but not through, subchondral bone. The pa-
tient has been offered surgery consisting of microfrac-
ture of the lesion but has heard that the lesion might
be treatable with an implant. You can tell her that, in a
recent article, the results of using zirconium implants
in goats were compared with those of a microfracture
technique in the contralateral knee of the same ani-
mals. The authors reported that there was:

no generalized cartilage degeneration in either knee
less cartilage degeneration in the knees treated with the zir-
conium implant than in the knees treated with microfracture
more cartilage degeneration in the knees treated with
the zirconium implant than in the knees treated with
microfracture

more degeneration in the apposing tibial plateau carti-
lage in the knees treated with the zirconium implant than
in the knees treated with microfracture

A fifty-year-old man who sustained a work-related injury in
a construction job two years ago is referred to be admit-
ted to an interdisciplinary functional restoration program.
Although his injuries are deemed to be healed by the refer-
ring physician, he has not been able to return to work be-
cause of chronic pain. At the time of this evaluation, he
has been taking opioids daily for eighteen months. He es-
timates his current dose to be approximately 130 mg/
day. Part of the functional restoration program includes
the participant's willingness to taper off the use of opio-
ids. On the basis of a recent study, if this patient is admit-
ted to the program he will be more likely than a patient
who is not a chronic user of opioids to:

not complete the program
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not return to work on a full-time basis

have a high rate of utilization of health-care services
receive Social Security disability income

all of the above

A thirty-two-year-old male unemployed truck driver is
seen in the emergency room for the third time in a
month for unexplained abdominal pain. At the last visit,
he was found to have "gastric irritation" on esophago-
gastroduodenoscopy but no ulcer. The patient has mild
diffuse abdominal tenderness with normal bowel
sounds. He has a remote history of a gunshot wound to
the knee treated with surgery. The knee has well-
healed surgical incisions and is swollen. Previous radio-
graphs show retained bullet fragments "in the soft tis-
sue.” A routine complete blood-cell count shows a
white blood-cell count of 11.1 x 10°/L, hemoglobin
level of 112 g/L (normal, 135 to 170 g/L), mean cor-
puscular volume of 65 fL (normal, 80 to 100 fL), and
mean corpuscular hemoglobin of 22 pg (normal, 26 to
34 pg). The most appropriate next step in management
would be to:

obtain a serum toxicology screen

obtain a whole blood or serum lead level

obtain a serum protoporphyrin level

obtain a serum calcium level

obtain a serum iron level

A seventy-six-year-old woman sustained a twisting in-
jury of the right ankle and was admitted to a local hos-
pital, where a diagnosis of an open trimalleolar fracture
of the ankle is established. The hospital rarely admits
patients for fractures. The patient has a medical his-
tory of peripheral vascular disease and diabetes melli-
tus. A recent study showed that several factors had a
significant association with the aggregate risk of short-
term complications (within ninety days postopera-
tively). These include all of the following, except:
uncomplicated diabetes

complicated diabetes

peripheral vascular disease

an age of more than seventy-five years

a low-volume hospital

A thirty-four-year-old man sustained a Grade-IlIB open
tibial fracture seven months ago and was initially
treated with serial débridements, a gastrocnemius rota-
tion flap, and an intramedullary nail. The soft tissues
are now well-healed, and there are currently no signs of
infection. However, there is a 4-mm bone gap at the
fracture site without evidence of new bone formation in
the past three months. On the basis of a preclinical
study conducted in a rat femoral defect model, which of
the following methods was found to most reliably in-
crease the volume of bone formed?

mixing the bone marrow aspirate with demineralized
bone matrix

concentrating the bone marrow aspirate, which in-
creases the number of mesenchymal stem cells, and
then mixing with demineralized bone matrix

using a quick intraoperative assay to determine the number
of mesenchymal stem cells available in the bone marrow
aspirate to determine the concentration and volume of
bone marrow aspirate needed for the defect to heal

none of the options listed above reliably increased the
volume of bone formation, and more research is neces-
sary to determine the ideal microenvironment to support
mesenchymal stem cell therapy

You performed a nonaugmented repair of an acute rup-
ture of the right Achilles tendon in a forty-year-old
woman three months ago. She is now concerned that
her plantar flexion strength is less than that on the con-
tralateral side. You perform isometric strength mea-
surements on both sides and tell the patient that she is
progressing normally. At three months postoperatively,
the operatively treated side should be approximately
how much weaker than the normal side?

5%

15%

30%

45%

60%
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A thirty-nine-year-old man is referred to you with a his-
tory of shoulder pain of six weeks' duration. The pain is
in the lateral aspect of the shoulder and is exacerbated
with overhead activities. It prevents the patient from
sleeping comfortably most nights. Magnetic resonance
imaging reveals a small (5-mm) full-thickness tear in
the anterior aspect of the supraspinatus muscle. The
patient states that his father and a cousin have had ro-
tator cuff tears and wonders whether his problem might
have a genetic component. You can tell him that, in a
recent study, the authors found a significant excess ge-
netic relatedness in family members as distant as:
parent

grandparent

sibling

first cousin

third cousin

A twenty-eight-year-old man fell from a ladder onto the
outstretched hand one hour ago and presents to the
emergency room with severe wrist and hand pain. He has
a very swollen wrist and hand, but the skin is intact. On
examination, he has patchy numbness and tingling in the
hand, particularly at the tips of the thumb and index and
long fingers. Radiographs show a midwaist scaphoid frac-
ture and a capitolunate dislocation with volar tilting of the
lunate. What is the first operative priority in this patient?
reduction of the capitolunate joint

decompression of the carpal tunnel

screw fixation of the scaphoid

volar ligament reconstruction of the wrist

dorsal ligament reconstruction of the wrist

A sixty-six-year-old woman presents with a history of
claudication of both calves of six months' duration. She
is found to have no neurological deficit on physical
examination. After a clinical and imaging workup, a di-
agnosis of neurogenic claudication secondary to degen-
erative spondylolisthesis and severe spinal stenosis at
L4-L5 is made. She agrees to undergo two serial lumbar
epidural steroid injections and eight weeks of physical
therapy. At the end of this regimen, the symptoms have
not decreased. Which treatment approach would be ex-
pected to yield the best outcome at four years?
continued nonoperative treatment

surgical decompression with or without fusion

surgery if the patient had radicular pain; however, sur-
gery and nonoperative care produce similar outcomes for
patients with neurogenic claudication

surgery if the patient had a neurological deficit on exami-
nation; however, surgery and nonoperative care produce
similar outcomes for patients with no neurological deficit

A sixty-one-year-old woman presents with a two-year
history of pain at the metatarsophalangeal joint of the
right great toe. Physical examination shows a valgus
deformity of the great toe, and a standing radiograph of
the foot shows severe hallux valgus and metatarsus pri-
mus varus. The woman agrees to undergo a proximal
crescentic osteotomy. Which of the following was found
to be the most reliable method for determining the hal-
lux valgus and intermetatarsal angles for assessment
of the postoperative correction?

bisecting the shaft of the first metatarsal at two levels
connecting the center of the articular surface of the first meta-
tarsal head and the center of the proximal articular surface
connecting the centers of the first metatarsal head and base
connecting the centers of the first metatarsal head and
the proximal part of the metatarsal shaft

connecting the centers of the first metatarsal head and
the proximal articular surface

A forty-three-year-old woman with multiple joint involve-
ment secondary to rheumatoid arthritis presents to the
emergency room with a two-day history of increasing
pain in the right wrist and fever. On examination, her
temperature is 101.9°F (38.8°C) and her wrist is
erythematous, swollen, and tender to palpation, any mo-
tion, and axial load. Her peripheral white blood-cell count
is 12 x 10°/L. Arthrocentesis shows no crystals and a
nucleated cell count of 100.0 x 10°/L. Cultures are
pending. No other joints are symptomatic. Your prelimi-
nary diagnosis is infection of the right wrist. According
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to a recent study, the preferred method of treatment is:
elevation, intravenous antibiotics, and observation
bone scan to rule out other sites of infection
arthroscopic irrigation and débridement

open irrigation and débridement

An obese sixty-five-year-old woman fell on the ice and
sustained a bimalleolar fracture of the left ankle. Oper-
ative repair included open reduction and internal fixa-
tion of the lateral malleolus with a metal plate and
screws as well as reduction and screw fixation of the
medial malleolus. Because of her obesity, the patient
could not maintain a gait with non-weight-bearing on
the affected lower limb. At the eight-week follow-up
visit, there is a 3-mm gap and bone resorption at the
medial malleolar fracture site. You plan to revise the
fixation of the medial malleolus and use demineralized
bone matrix as an osteoconductive/osteoinductive
augmentation agent. On the basis of an in vitro study,
the preferred agent to use to rehydrate the demineral-
ized bone matrix is:

thrombin in a calcium chloride solution

platelet-rich plasma

platelet-rich plasma with thrombin

normal saline solution

Despite advances in surgical treatment options, rates of
failure of rotator cuff repair have continued to range from
20% to 90%. In an attempt to improve these results, the
authors of a recent study used a newly designed poly-L-
lactide repair device to augment repair of a tendon re-
lease performed in the shoulders of eight adult dogs. The
authors found that use of the poly-L-lactide scaffold de-
vice in the animals:

increased time-zero repair stiffness

had no effect on the ultimate load of the healed repair
reduced tendon-retraction (gap-formation) distance dur-
ing healing

induced an inflammatory host tissue response
produced impingement of the device against the acro-
mial arch

A twenty-two-year-old man presents with right knee
pain and swelling with any impact activities. Two years
ago, he underwent removal of a 2.5-cm? loose osteo-
chondritis dissecans lesion from the lateral aspect of
the medial femoral condyle. One year ago, he under-
went a microfracture procedure of the subchondral
bone, but the symptoms did not decrease. On physical
examination, he is found to lack 5° of extension com-
pared with the motion of the contralateral knee and to
have a moderate effusion as well as medial joint-line
pain. Plain radiographs show a large osteochondral de-
fect of the lateral aspect of the medial femoral condyle.
A long leg standing anteroposterior radiograph reveals
3° of varus alignment of the knee. Because of the fail-
ure of previous procedures, you are considering the use
of a refrigerated osteoarticular allograft to treat the
condylar defect. This is an attractive option because:
it avoids donor site morbidity

it uses metabolically active chondrocytes

it is an immunoprivileged graft

it restores the natural contours of large defects

all of the above

A sixty-seven-year-old woman trips while walking on an icy
street and falls on her left shoulder. When seen in an
emergency room one hour later, she complains of shoul-
der pain and an inability to abduct the left arm. Plain ra-
diographs reveal a displaced four-part fracture of the
proximal part of the humerus. You recommend that she
undergo open reduction and internal fixation with use of a
locking proximal humeral plate. When the patient asks
you about the advantages of this technique, you tell her
that, on the basis of a prospective observational study,
you believe that, when the procedure is performed by an
experienced surgeon, the advantages include:

gentle fracture reduction with use of indirect maneuvers
resistance to avulsion even in patients with osteoporotic
bone

resumption of exercise in the early postoperative period
a short period of immobilization

all of the above
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