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PURPOSE

The purposes of this CME program are:

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.

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

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

INSTRUCTIONS

In order to benefit most from this educational experi-
ence and qualify for Continuing Medical Education
credit, please observe the following instructions:

1.

Read the learning objectives listed on the Re-
sponse Form and be certain that they meet your
individual learning needs.

These CME questions have been derived from the in-
formation presented in the July, August, and Septem-
ber issues of the American volume of The Journal of
Bone and Joint Surgery (Volume 87-A, Numbers 7, 8,
and 9). A careful study of each article should yield the
best response to each question.

Read each question carefully, identify the best an-
swer, and record that answer on the CME Response
Form in the back of this document.

To receive CME credit, it is absolutely essential that
you complete all portions of the attached Response
Form and answer each question.

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

In addition to providing the answers to the CME
questions, 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.

All completed answer sheets will be graded, and
you will be advised of the results of this examina-
tion 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. A
charge of $30 per quarter, or $110 per year, must
be paid at the time that the answer sheet is sub-
mitted. The deadline to submit your answers for
grading this set of questions is January 15, 2006.

1.

A nineteen-year-old man runs his motorcycle
off the road and sustains a Grade-lll open
fracture of the tibia with gross contamination
of the wound. When you take him to the oper-
ating theater for débridement and irrigation of
the fracture, you must decide which irrigation
fluid to use. Which of the following is true:
compared with an unsterile soap solution,
antibiotic additives lower the risk of infection
compared with an unsterile soap solution,
antibiotic additives lower the risk of nonunion
compared with an unsterile soap solution,
antibiotic additives raise the risk of wound-
healing problems

compared with antibiotic additives, an unster-
ile soap solution raises the risk of resistant
organisms in wound infection

compared with antibiotic additives, an unster-
ile soap solution lowers the risk of venous
thrombosis

Which of the following is the best combina-
tion of tests for diagnosing a full-thickness
rotator cuff tear?

speed test, supraspinatus muscle test, and
painful arc sign

Neer impingement sign, supraspinatus mus-
cle test, and painful arc sign

infraspinatus muscle test, drop-arm sign, and
painful arc sign

infraspinatus muscle test, relocation test,
and painful arc sign

weakness in internal rotation, Hawkins-
Kennedy impingement sign, and Speed test

Which of the following factors has been sug-
gested to explain the substantially greater re-
vision burden for hip arthroplasty in the United
States compared with that in Sweden?
difference in hip implant designs

difference in implant survivorship in the
elderly population

increased rate of implantation in younger
patients in the United States

difference in gender breakdown in the in-
stalled base (patient population)

increasing obesity rate in the United States

Which of the following results of pulmonary
function testing should be expected in a pa-
tient who underwent posterior spinal fusion
with iliac crest bone graft to treat adoles-
cent idiopathic scoliosis five years earlier?
worsened absolute values and percent-
predicted values

worsened absolute values and improved
percent-predicted values

improved absolute values and worsened
percent-predicted values

improved absolute values and unchanged
percent-predicted values
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unchanged absolute values and percent-pre-
dicted values

An immunohistochemical study showed that
the tendon of the long head of the biceps in hu-
mans contains a network of sensory and sym-
pathetic nerve fibers. This type of innervation:
is associated with blood vessels

is distributed evenly throughout the tendon

is found predominantly near its insertion
plays a clear and distinctive role in the patho-
genesis of shoulder pain

is hypothesized to be unrelated to neurogenic
inflammation

In 2004, the Seventh American College of
Chest Physicians Conference on Antithrom-
botic and Thrombolytic Therapy gave a
Grade-1A rating to which of the following
thromboprophylactic measures for total
knee arthroplasty and total hip arthroplasty?
aspirin, 325 mg daily

warfarin therapy with a target international
normalized ratio of 1.5 to 2.0
low-molecular-weight heparin for three days
mechanical prophylaxis and aspirin

warfarin therapy with a target international
normalized ratio of 2.0 to 3.0

In a comparison of nondiabetic and diabetic
patients who underwent surgical interven-
tion for an ankle fracture, diabetic patients
were found to have an increased:

mortality rate

rate of postoperative complications

length of hospital stay

cost of hospital stay

all of the above

When a group of patients who underwent re-
vision total hip arthroplasty because of in-
fection was compared with patients who
underwent revision total hip arthroplasty be-
cause of aseptic loosening, the only signifi-
cant difference between the groups was:
body mass index

APR-DRG SOl (severity-of-iliness score)
estimated blood loss

acetabular and femoral bone loss

operative time

At the time of a two-year follow-up, patients
with rheumatoid arthritis who had undergone
repair of a rotator cuff tear were found to
have:

disabling pain and poor function

a return to overhead activities

advancing arthritis necessitating arthroplasty
adequate pain relief and satisfaction with the
shoulder

elevation strength equal to that of the un-
treated shoulder
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A twenty-nine-year-old woman is thrown from
the back of a motorcycle and sustains a
Grade-llIC lower-limb injury with vascular dis-
ruption at the level of the middle and proxi-
mal thirds of the tibia. Which of the following
statements is most true regarding the effect
of the level of amputation on ultimate func-
tional outcome:

a through-the-knee level is better than an
above-the-knee level

a through-the-knee level is equivalent to an
above-the-knee level

a below-the-knee level is better than an
above-the-knee level

a below-the-knee level is equivalent to a
through-the-knee level

a through-the-knee level is worse than either a
below-the-knee or an above-the-knee level

A fourteen-year-old boy presents with a six-
month history of left hip pain and limp. The
findings of the radiographic evaluation are
consistent with a diagnosis of monostotic
fibrous dysplasia involving the femoral neck
with evidence of a fatigue fracture. Which of
the following bone-graft options would be
the most appropriate for improving the me-
chanical strength of the femoral neck?
demineralized bone matrix

cortical allograft

cancellous allograft

cortical autograft

cancellous autograft

. In a study of patients with adolescent idio-

pathic scoliosis, which of the following was
found to be associated with the greatest ad-
verse effect on pulmonary function?
magnitude of the thoracic Cobb angle

length of the thoracic curve (number of verte-
brae within the curve)

thoracic hypokyphosis

coronal imbalance

curve rigidity

. A newly developed lower-extremity activity

scale was found to:

obviate the need for patient-reported outcomes
require the use of a pedometer by the patient
be specifically applicable to arthritic patients

be more difficult to interpret than the WOMAC
or SF-36

await validation

. When describing prosthetic elbow joint re-

placement, the term constraint refers to:
laxity of the articulation

physical linkage between the components
geometric conformity of the components
biomechanical resistance to relative motion
between the components

a sloppy hinge
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Which deep-vein-thrombosis prophylaxis
agent functions primarily by directly inhibit-
ing factor-XA activity?

warfarin

aspirin

fondaparinux

low-molecular-weight heparin

standard unfractionated heparin

. Metal-on-metal articulation has been used as

a bearing surface in total hip arthroplasty.
Which of the following statements is correct?
a metal-on-metal articulation generates no
wear particles

implant fixation is more durable with a metal-
on-metal articulation than with a metal-on-
polyethylene coupling

serum ion levels increase with increased pa-
tient activity

histological evidence of hypersensitivity reac-
tion has been observed in tissues retrieved
from hips with a metal-on-metal articulation
there is an increase in neoplasia in patients
with a metal-on-metal articulation

When performing total knee arthroplasty,
the orthopaedic surgeon must decide
whether or not to resurface the patella.
Which of the following statements is most
consistent with the results found in a recent
meta-analysis?

patellar resurfacing increases the risk of a
reoperation and increases the prevalence of
postoperative anterior knee pain

patellar resurfacing decreases the risk of a
reoperation only in the short term (less than
five years postoperatively)

data derived from the available trials show no
difference in the rate of reoperations and the
prevalence of postoperative anterior knee
pain between resurfacing and nonresurfacing
of the patella

the mean improvement in the various knee
scores is significantly greater when the pa-
tella is resurfaced

patellar resurfacing decreases the risk of a
reoperation and decreases the prevalence of
postoperative anterior knee pain

When compared with a patient of normal
weight, an obese patient (body mass index
of >30) undergoing surgery for acetabular
fracture was most at risk for which of the fol-
lowing complications?

iatrogenic nerve injury

wound infection

deep venous thrombosis

heterotopic ossification

pulmonary embolism

Which of the following is the most important
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factor in predicting the future extent of pel-
vic osteolysis adjacent to a cementless ace-
tabular cup?

type of communication pathway between the
lesion and the joint space

usage of screws

number of screw holes

location of the lesion

presence of cortical erosion

. The nitrogen-containing bisphosphonates

primarily exert their effectiveness by what
mechanism?

direct cell death

accumulation of cytotoxic ATP analogues
inhibition of the mevalonate pathway
inhibition of cyclooxygenase

formation of breaks in double-stranded DNA

. A seventy-four-year-old woman who lives in-

dependently sustained a displaced femoral
neck fracture after a simple fall at the golf
course. She has mild hypertension but is
otherwise healthy. If you perform internal fix-
ation rather than a total hip replacement,
which of the following outcome measures
would be most likely?

a better possibility of independent living
better hip function

a reduced risk of hip complications

an increased risk of revision surgery

a better quality of life

. In an analysis of published studies of the

outcomes of total knee arthroplasty, the
most common study design was:
preoperative/postoperative analyses with lit-
tle case-mix adjustment

complex multivariate analyses

systematic prospective studies with intact
cohorts

randomized clinical trials

a design that could address differences
across surgeons and settings

In a study comparing treatment with exter-
nal fixation with treatment with an elastic
stable intramedullary nail in children who
sustained a tibial fracture, the children who
had the latter procedure were found to have:
a higher rate of union

a shorter time to union

a higher prevalence of residual deformity
worse functional scores

less patient satisfaction

. Which of the following is the most important

factor in the evaluation of peroneal tendon
pathology with diagnostic ultrasound?

low cost

low-frequency transducers
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ability to perform color Doppler imaging
experience of the operator

ability to differentiate peroneal tendon tears
from ligament injuries

When patients who underwent hip hemiar-
throplasty because of a neoplasm of the prox-
imal part of the femur were compared with
patients who underwent the same procedure
for any other diagnosis, the dislocation rate
at ten years postoperatively was found to be:
ten times higher in the neoplasm group

five times higher in the neoplasm group

two times higher in the non-neoplasm group
five times higher in the non-neoplasm group
equal between the two groups

. Following triple arthrodesis, additional pro-

cedures are sometimes needed to fully cor-
rect acquired adult flatfoot deformity. Which
of the following adjunctive procedures would
help correct residual forefoot varus?
calcaneocuboid distraction arthrodesis
medial displacement calcaneal osteotomy
plantar flexion opening wedge osteotomy of
the first cuneiform

flexor digitorum longus tendon transfer
peroneus longus tendon transfer

In a meta-analysis of four randomized clinical
trials that compared the results of hemiar-
throplasty with those of total shoulder arthro-
plasty in patients with degenerative arthritis
of the shoulder, the authors found that, at a
minimum of two years postoperatively:

total shoulder arthroplasty yielded superior
functional results

hemiarthroplasty yielded superior functional
results

there was no significant difference between
the groups regarding functional results

the hemiarthroplasty group had significantly
less pain

the durability of the results at two years can
be expected to be maintained at five years

The use of patient-derived outcome scales
has become increasingly prevalent for the
evaluation of the results of hip and knee ar-
throplasty. When the physical component
summary score of the SF-36 was compared
with outcomes instruments that were dis-
ease-specific, the SF-36 was found to have:
responsiveness similar to that of disease-
specific instruments

better validity than disease-specific instruments
a lower ceiling effect than disease-specific
instruments

good subjective validity, but the SF-36 must
be used with a disease-specific instrument
underestimated patient satisfaction

29.
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Which of the following statements regarding
platelet-derived growth factor is most true?
it has not been shown to improve healing in
any tissue except bone

it might increase the pool of undifferentiated
mesenchymal cells in an ectopic muscle site,
but the osteoinductive factors in demineral-
ized bone matrix may not be present in suffi-
cient quantity to move the cells into the
endochondral pathway

neither platelet-derived growth factor nor

any other growth factor has been shown to
augment the osteoinductive properties of
demineralized bone matrix

platelet-derived growth factor must be com-
bined with the other growth factors in PRP
before it becomes osteoinductive

only osteoblasts and osteoclasts are respon-
sive to platelet-derived growth factor

. Which nerve is at greatest risk of injury

when an anterolateral portal is being estab-
lished for arthroscopic surgery of the elbow?
radial nerve

ulnar nerve

median nerve

anterior interosseous nerve

lateral antebrachial cutaneous nerve

. In a study comparing the ultimate range of

motion in patients undergoing total knee ar-
throplasty with either a standard or a high-
flexion posterior stabilized prosthesis, all of
the following were thought to contribute to
an excellent range except:

female gender and low body mass index

use of the subvastus approach

a good preoperative range of motion
restoration of the joint line

restoration of the posterior femoral condylar
offset

A sixty-three-year-old man who underwent a
second-generation metal-on-metal total hip
replacement eighteen months ago com-
plains of pain in the right hip. Radiographs
show a large femoral osteolytic lesion with
a risk of fracture through the greater tro-
chanter. The retrieved periprosthetic tis-
sues from a revision operation show a
perivascular accumulation of T-lymphocytes
and macrophages and an absence of both
particle-laden macrophages and polymorpho-
nuclear cells. Which of the following is the
most plausible mechanism responsible for the
periprosthetic bone loss?

periprosthetic infection
metal-particle-induced osteolysis

osteolysis secondary to joint fluid pressure
stress-shielding in the proximal part of the femur
hypersensitivity reaction to metal
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Bisphosphonate therapy has been shown to
be beneficial in the management of all of the
following skeletal conditions except:

adult osteonecrosis

hypercalcemia of malignancy

Paget disease

steroid-induced osteoporosis

osteogenesis imperfecta

. According to an analysis of published stud-

ies of the outcomes of total knee arthro-
plasty, the functional outcomes of the
procedure can best be described as:
consistently positive but having a greater
effect size when the outcome measures are
derived from surgeons than when they are
derived from patients

emphasizing quality-oflife issues
consistently collected with the use of com-
mon measures

better for younger patients

better for thin patients than for obese patients

It has been claimed that zirconia ceramics
have better mechanical strength and wear
performance than alumina ceramics. Which
of the following factors may limit the clinical
usefulness of zirconia ceramics?

surface roughness

phase transformation

poor fracture toughness

poor lubrication

poor thermoconductivity

. After penetration into Durasul highly cross-

linked polyethylene had reached a steady
rate, the annual penetration rate was found
to be what percentage of the penetration
rate of conventional ultra-high molecular
weight polyethylene?

10%

25% to 40%

55%

80%

100%

. With regard to the development and progno-

sis of spondylolisthesis, the term “pelvic in-
cidence” is defined as:

the same as sacral slope

the same as pelvic tilt

independent of sacral slope

independent of pelvic tilt

the sum of sacral slope and pelvic tilt

. A seventy-year-old patient who is generally

healthy is scheduled to have a total hip re-
placement next week. The patient and his
family want to know what to expect in terms
of short-term and longer-term mortality. You
should tell them that, compared with pa-

39.

tients of the same age who do not have hip
replacement, patients who have hip replace-
ment have:

essentially the same survival at one month,
one year, and five years after surgery

better survival at one month, one year, and
five years after surgery

worse survival at one month, one year, and
five years after surgery

worse survival at one month but better sur-
vival at one year and five years after surgery
better survival at one month but worse sur-
vival at one year and five years after surgery

The American Shoulder and Elbow Surgeons
(ASES) subjective shoulder scale demon-
strates:

acceptable reliability, validity, and responsive-
ness for patients with shoulder instability and
rotator cuff disease, but unacceptable perfor-
mance for patients with glenohumeral arthritis
acceptable reliability and responsiveness for
patients with shoulder instability, rotator cuff
disease, and glenohumeral arthritis but unac-
ceptable construct validity

acceptable reliability and validity for patients
with shoulder instability, rotator cuff disease,
and glenohumeral arthritis but unacceptable
responsiveness

acceptable reliability, validity, and responsive-
ness for patients with shoulder instability, ro-
tator cuff disease, and glenohumeral arthritis
superior reliability, validity, and responsiveness
for patients with shoulder instability, rotator cuff
disease, and glenohumeral arthritis compared
with other shoulder outcome instruments

. The anticoagulant effect of the synthetic

pentasaccharide fondaparinux occurs by
which of the following mechanisms?
direct thrombin inhibition

direct factor-XA inhibition

indirect thrombin inhibition

vitamin-K antagonist

inhibition of cyclooxygenase activity

. A group of surgeons is asked to classify a

group of thoracolumbar fractures with the
Denis system and the AO (Magerl) scheme

to test the schemes’ interobserver reliability.
Three months later, they are given the same
radiographs in a different order to test intraob-
server repeatability. The expected results are:
high interobserver reliability but low intraob-
server repeatability

high interobserver reliability and substantial
intraobserver repeatability

fairto-moderate interobserver reliability and
substantial intraobserver repeatability

low interobserver reliability and low intraob-
server repeatability
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fairto-moderate interobserver reliability and
fairto-moderate intraobserver repeatability

. Radiographic evidence of severe posterior

column bone loss can best be identified by
which radiographic landmark?

teardrop lysis

superior component migration

ischial lysis

violation of the Kohler line

violation of the iliopectineal line

. When the elbow is used to determine skele-

tal age during the pubertal growth spurt,
which anatomical structure is characterized
by distinctive semiannual morphological
changes that allow a good approximation
of skeletal age?

lateral condyle

trochlea

epicondyle

olecranon apophysis

proximal radial epiphysis

. Physician-based elbow-rating systems and

arm-specific and general health status ques-
tionnaires are most strongly influenced by:
age, range of motion, and time since last
surgery

range of motion, with other factors having a
more limited influence

pain, with other factors having a more limited
influence

radiographic signs of arthrosis

ulnar neuropathy

. Which of the following is the least common

type of peroneal tendon tear?

rupture (grade-lll tear) of the peroneus brevis
tendon

longjtudinal tear of the peroneus longus tendon
attritional tear of the peroneus brevis tendon
in middle-aged women

split tear of the peroneus brevis tendon

tear associated with an accessory peroneus

quartus tendon

. Which of the following statements is true

about the impact of patient characteristics
(including age, gender, race, education
level, poverty status, smoking, preinjury
health, and self-efficacy) on functional out-
comes of limb-threatening lower-extremity
trauma as measured by the Sickness Impact
Profile?

only smoking and preinjury health status are
significantly related to functional outcome
older, college-educated women are likely to
have the best outcomes

all characteristics are important predictors of
outcome, but none can be addressed in the
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recovery phase of the injury to help improve
outcomes

all characteristics are important predictors of
outcome following either amputation or recon-
struction

none of the above

. The etiology of fibrous dysplasia has been

linked to:

an autosomal dominant genetic trait

a congenital anomaly

a mutation in a guanine-nucleotide binding
protein

a decreased amount of cAMP produced by
dysplastic cells

a mutation of TRNA for alanine

Which of the following statements regarding
the indications for rotator cuff surgery is true?
the indications for rotator cuff surgery are
standardized

the natural history of rotator cuff disease is
known

there is consensus among orthopaedic sur-
geons regarding the treatment of rotator cuff
tears

there is a lack of clinical agreement about the
indications for rotator cuff surgery

there is no regional variation among ortho-
paedic surgeons regarding clinical decision-
making about rotator cuff disease

In a prospective study that compared the re-
sults of vascularized fibular grafting with
those of nonvascularized fibular grafting for
the treatment of osteonecrotic lesions of the
femoral head, the authors found that vascu-
larized fibular grafting provided:

better results for patients with steroid-associ-
ated osteonecrosis, regardless of stage
better results for younger patients

better results for patients with a Stage-lIC lesion
better results for patients with a Stage-IlIC or
Stage-IVC lesion

no difference compared with nonvascularized
fibular grafting

. In a cadaveric elbow model, valgus elbow

laxity was found to be greatest in which of
the following configurations?

pronation

supination

neutral rotation

full flexion

full extension
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EXAMINATION EVALUATION
Did the October 2005 CME Review Questions meet
these educational objectives*:
1. Provide a broad-based review and update specifically
in the areas of spine, hip, and knee surgery?
O Yes O No
2. Strengthen your problem-solving abilities related to pa-
tient care particularly in the areas of the spine and
lower extremity reconstruction? O Yes O No
3. Make you aware of new advances in orthopaedic surgi-
cal techniques and technology? dYes O No
Comments (please comment on the quality of the ques-
tions and their relationship to your practice):

*Note: These objectives will change every quarter.

SURVEY (optional)
1. Which of the following best describes your practice type?
O General orthopaedics
O General orthopaedics with subspecialty interest
U Exclusively subspecialty
O Resident or student
U Researcher
4 Other:

2. What are your specialty interests? Please rank in
order of importance (1 = highest importance).

____ Adult ____ Spine
Geriatric Hand
Pediatric Rheumatology

Rehabilitation Foot and Ankle
Sports Other:
Trauma

3. Which is your number-one priority to read when you
receive The Journal (American volume only) each
month?

O Commercial advertising O Current Concepts

U Classified advertising 0 Letters to The Editor

4 Clinical scientific articles O Basic scientific articles

O Orthopaedic Forum O Instructional Course
Lectures
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physician should claim only those hours of credit that
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The deadline to submit your answers for grading this set
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