
Editor’s note: The Centers for Disease Control and Prevention (CDC)
note that fractures were the fourth-leading cause of injury-related
emergency department (ED) visits in 2000, accounting for 3.8 million

visits.1 Patients may develop serious and life-threatening complications of
orthopedic trauma. Because signs and symptoms of these complications may
not be readily apparent when patients present, emergency physicians (EPs)
and nurses need to be cognizant of high-risk presentations. In a 1997 review
of 105 negligence claims against EPs in the United Kingdom, 54 claims
involved missed diagnoses of a fracture because of failure to obtain radi-
ographs or interpret the films correctly; 27 claims were due to incomplete
clinical examination; and 24 claims alleged clinical mismanagement.2 Even
when reasonable clinical judgment is exercised in the treatment of fractures,
litigation can follow.3 This month’s issue focuses on these high-risk presenta-
tions, including open fractures, compartment syndromes, malignancies, and
septic joints. 

Open Fractures
Case #1. Collins v. Dennis, MD, and United Medical Center.4 A 13-year-

old presented to the ED complaining of right arm pain after falling in wet,
muddy grass. The ED physician, Dr. Windsor Dennis, obtained a plain radi-
ograph of the injured extremity, which revealed a fracture of the patient’s
forearm. An orthopedist was consulted, who later classified the fracture as
“open” because of the presence of a small, pinpoint-sized puncture of the skin
near the fracture site. Dr. Dennis cleansed the skin and wound with Betadine,
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performed a closed reduction of the fracture, pre-
scribed an oral, broad-spectrum antibiotic, and
instructed the patient’s mother to schedule a return
visit to his office within 48 hours. The mother failed
to bring the child to the orthopedist’s office for the
scheduled visit. Five days following the initial ED
visit, the patient experienced severe pain in her arm
and leakage from the cast. The patient was subse-
quently evaluated at a second ED where she was
diagnosed with a serious infection of the forearm.

The mother’s malpractice claim was first present-
ed to a medical review panel, which concluded that
the orthopedist did not violate the applicable stan-
dard of care in his treatment. Nevertheless, the mat-
ter was tried before a jury in August 2000, when it
again was determined the orthopedist’s treatment
had met the standard of care. At appeal, the plain-
tiff’s attorney argued that because the fracture was
classified as open due to the pinpoint-sized punc-
ture, it required surgical cleaning, which the

defendant admittedly did not provide. Dr. Dennis, on
the other hand, stated that the wound seemed clean
without visible contamination. 

Dr. Dennis, in fact, denied seeing a laceration or
exposed bone. He further testified that if the site of
the injury had appeared contaminated with mud or
grass particles, he would have cleaned the patient’s
arm, but he did not do so. Moreover, a well-docu-
mented medical record from the initial ED visit con-
firmed Dr. Dennis’ account of the injury and his
opinion that the bone actually had not protruded
through the skin. Therefore, the defendant opted to
treat the patient conservatively with closed reduction
and antibiotics. 

The key to the defendants’ case was the fact that
throughout the trial, no physician accurately testified
that surgical debridement is necessary in every
instance of an open fracture. Rather, all agreed that
in a very small percentage of cases — those in
which the treating physician is presented with a
small, clean wound and makes the clinical judgment
that the bone has not protruded through the skin —
the conservative treatment approach used by the
defendant is clinically appropriate. Indeed, the jury
heard two directly conflicting opinions of the stan-
dard of care and found in favor of the defendants. 

Discussion. Even though the defendants were vic-
torious in defending their actions, the case demon-
strates several important aspects of emergency med-
ical care. First, the case confirms the importance of
meticulous documentation, not only regarding the
gross appearance of the limb, but also accompanying
information regarding neurovascular competency and
a detailed description of the wound. Next, a brief dis-
cussion outlining alternative treatments, as well as
risks and benefits of the proposed treatment and
details regarding follow-up, must be explained thor-
oughly to the patient upon discharge. Key compo-
nents of any discharge document should include: 1)
instructions detailing the treatment; 2) information
regarding when, where, and how to arrange appropri-
ate follow-up care; and, most importantly, 3) condi-
tions upon which the patient should return to the ED
for evaluation. Following these risk management
suggestions can help prevent a lengthy, expensive,
and widely publicized legal encounter. Not only did
the patient fail to follow-up as directed, she went to 
a second ED to receive subsequent care — an ED
unfamiliar with her past medical history, prior ED
treatment, and consultations from her initial visit.
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Undoubtedly, the jury considered the mother’s failure
to follow-up in its decision to reach a verdict for the
defense. 

If active bleeding is present in an open fracture,
a compression dressing should be placed on it. If
bleeding persists, a tourniquet or insufflated sphyg-
momanometer cuff may be applied as a last resort
and only in short intervals.5 Vessels should not be
clamped, as clamping can damage them or result in
the inadvertent clamping of an adjacent nerve. Any
obvious joint dislocations or prominent bone frag-
ments causing undue pressure on the soft tissues or
neurovascular structures should be reduced with
careful attention to vascular stability of the limb.6,7

If pulses are absent because the displacement result-
ed in kinking and decreased pulse pressures in an oth-
erwise normal vessel, a reduction may restore blood
flow. The benefits of restoration of arterial blood flow
after reduction far outweigh the advantages of the con-
taminated bones being left displaced or of joints being
left dislocated from fear that foreign material will be
introduced into the depths of the wound; the joint or
fracture subsequently will be re-dislocated in the oper-
ating room during debridement. 

After reduction maneuvers have been performed,
the pulses are rechecked. If palpable pulses were
lost or still are not present after these maneuvers, a
Doppler examination is required in addition to an
emergency surgical consultation.8 If pulses are heard
or felt, the vascular status of the limb is observed
carefully over time — suggested periods of follow-
up range from days to months. If, on the other hand,
pulses still are absent after Doppler examination, the
vascular status must be evaluated immediately with
angiography or direct surgical exploration.9,10

Percutaneous arteriography performed in a radiolo-
gy suite is the most commonly used invasive diagnostic
technique in patients with a suspected vascular injury.
The accuracy of this technique has been demonstrated
in many studies; however, delays are common when
on-call technicians must return to the hospital or proper
diagnostic equipment is unavailable.11

Following initial assessment in the ED, the wound
is dressed sterilely and a splint is applied to the limb.
The extent of the wound is well documented in the
medical record. The remainder of the orthopedic
examination is completed, with the examiner noting
any areas of pain, obvious deformities, lacerations or
bruises. Approximately 25% of skeletal injuries are
missed in the trauma patient with multiple injuries.

These injuries are often in the hand and foot, and
these areas should be evaluated carefully.12

Open fractures require the expertise of an orthopedic
surgeon. Careful surgical debridement of dead material
and all devitalized tissue, preservation of adequate
blood supply to the area, and fixation of the bone,
are the cornerstones of managing these fractures. 

Most contaminated wounds requiring delayed pri-
mary closure, including fractures, should be irrigated
with Ringer’s solution, saline, and/or topical antibi-
otics during the procedure. There have been conflict-
ing studies on the importance of prompt surgical
debridement.13 Overall, the conservative risk manage-
ment approach would be to obtain orthopedic consul-
tation and suggest operative debridement.14-15

Regardless of whether surgical debridement is per-
formed, patients should be given appropriate antibi-
otics. The most important factor in reducing the infec-
tion rate is the early administration of antibiotics that
provide antibacterial activity against both gram-posi-
tive and gram-negative microorganisms.16

Administration of appropriate antibiotics, howev-
er, should not be used as a substitute for adequate
debridement of necrotic and contaminated tissues;
they must be used in conjunction with debridement
when surgery is indicated. As the previous case sug-
gests, appropriate consultation does not absolve the
EP from some responsibility and the potential for
litigation. 

Extent of Injuries
Case #2. Maddox v. Schriever, et al.17 Mrs. Janice

Maddox presented to the ED after a piece of metal
deeply sliced her arm near her elbow while at work.
The EP, Dr. Paul Schriever, repaired the laceration
and instructed the patient to follow up with her com-
pany doctor in 10 days for wound evaluation and
suture removal. The patient returned to work the 
day following her injury, where she was placed on
restricted duty. She followed up with her company
doctor as instructed, who examined the wound and
removed the patient’s sutures but failed to diagnose
a ruptured biceps tendon or consult an appropriate
specialist. 

Mrs. Maddox continued to experience pain and
malfunction of her arm and eventually sought the
opinion of an orthopedic surgeon independently, who
subsequently diagnosed her with a ruptured biceps
tendon. Unfortunately, the therapeutic window for
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operative repair of the tendon injury had long since
expired. Additional testing performed by an indepen-
dent evaluator showed that the patient was left with a
15% permanent disability of her arm.

The patient sued the EP and his employer, as well
as the company doctor and his employer, for med-
ical malpractice. Just days prior to trial, Mrs. Mad-
dox dismissed the claims against the company doc-
tor and his employer with prejudice. At trial, the
plaintiff described the day-to-day impact the disabil-
ity had on her life, although the she admitted that
she returned to work the day after the incident and
worked until she voluntarily left to bear and raise
her child. The jury later returned a verdict of
$533,000 in favor of the plaintiff, which the court
entered as its judgment. The judge consequently
denied the defendants’ motion for a new trial. The
case was appealed and a new trial ordered on deter-
mination and review of damages only. 

Discussion. The take-home point in this case is
agonizingly obvious: A physician must complete a
thorough and complete physical examination to
evaluate the extent of a patient’s injury. Even the
most minor-appearing laceration can involve under-
lying muscles, tendons, vascular structures, or ner-
vous tissue. An intricate assessment of function and
neurovascular stability is essential. 

The vast majority of all injuries to biceps are
proximal, and nearly all involve the proximal long
head. Injuries are usually the result of repetitive
microtrauma and overuse. Rupture of the biceps ten-
don usually occurs in middle-aged to older individ-
uals with a history of chronic bicipital tenosynovitis
and when there is sudden or prolonged contraction
against resistance. Additional risk factors for rupture
include previous rotator cuff or contralateral biceps
tendon rupture, age older than 50, poor general
shoulder conditioning, and rheumatoid arthritis. A
snap or pop usually is described, and pain is present
in the anterior shoulder. Examination of the anterior
shoulder will reveal swelling, tenderness, and often
crepitus over the bicipital groove. Flexion of the
forearm, best accomplished with the arm abducted
and externally rotated, will elicit pain and may pro-
duce a visible bulge several inches above the antecu-
bital fossa (the Popeye sign) with concomitant
ecchymosis along the inner aspect of the arm repre-
senting the distally retracted biceps muscle. Com-
paring arms for symmetry may help reveal obvious
deformity in the injured extremity. Loss of strength

is minimal due to the function of the brachialis and
supinators. Radiographs of the shoulder should be
obtained as avulsion fractures occasionally occur.

General ED treatment includes sling placement,
ice application, analgesics, and referral to an ortho-
pedic surgeon for definitive care. Surgical repair
usually is recommended for young, active patients.
A conservative approach with immobilization may
be adequate for elderly patients whose activities of
daily living are not compromised significantly by
the injury.

Distal biceps injuries are quite rare.18-19 Complete
ruptures of the tendon are most common in middle-
aged men and usually involve the dominant extremi-
ty. Mechanism of injury is similar to that of proxi-
mal injuries. With rupture of the distal biceps, pain
is felt in the antecubital fossa, with swelling, ecchy-
mosis, and tenderness to palpation noted on exami-
nation. Inability to palpate the distal biceps tendon
in the antecubital fossa and a mid-arm “ball” indi-
cate a distal rupture. Strength loss, especially
supination, is usually greater than with proximal
ruptures. Radiographs should be obtained to search
for an associated avulsion fracture. While most com-
plete distal ruptures are diagnosed clinically, mag-
netic resonance imaging (MRI) and ultrasound (US)
can aid in confirming the diagnosis of partial tears.20

ED treatment includes sling placement, ice appli-
cation, analgesics, and referral to an orthopedic sur-
geon for definitive care. Without surgical repair of
complete ruptures, supination strength is decreased
by approximately 50% and flexion strength by
almost 30%. Therefore, in young active individuals,
most authorities recommend surgical repair.21

Shoulder Pain
Case #3. McKain v. Moore, MD, Kalamazoo

Emergency Associates, PC, et al.22 On March 29,
1985, Clarence McKain, accompanied by his
fiancée, presented to the ED complaining of right
shoulder pain. The EP initially evaluated the patient,
and a radiograph was obtained. The patient was
diagnosed with a muscle strain, placed in a sling,
and encouraged to remain home from work for sev-
eral days. Sometime between the time he arrived at
the ED and his discharge, he signed an arbitration
agreement.

The following day, the radiologist reviewed the
shoulder radiographs, diagnosed a defect or possible
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malignancy in the lateral portion of the patient’s
right scapula, and recommended follow-up testing.
Regrettably, no further action was taken, and the
patient was not notified of the diagnosis or given
recommendation for follow-up. More than two
months later, Mr. McKain returned to the facility
with continued shoulder pain, and further diagnostic
testing lead to the definitive diagnosis of osteosarco-
ma, a malignant bone tumor.

Almost 12 months following the initial evalua-
tion, Mr. McKain and his then wife filed suit in cir-
cuit court alleging medical malpractice against the
named defendants. Mr. McKain died less than a
month after filing suit as a result of the osteosarco-
ma. The defendants moved to compel arbitration.
Plaintiff’s attorney responded with a motion for
summary disposition, claiming that the signed arbi-
tration agreement was invalid. Upon appeal, the
judge ruled that the arbitration agreement signed at
the time of the initial evaluation was valid and bind-
ing. Accordingly, he granted the defendants’ motion
to compel arbitration and denied the plaintiffs’
motion for summary disposition.

Discussion. This case has several risk manage-
ment lessons. First, an arbitration agreement
between parties may reduce court costs, avoid inflat-
ed judgment by sympathetic juries, and reduce time
to settlement bringing closure for all parties. If per-
mitted by state law, EPs and nurses may suggest that
their institutions adopt a policy regarding arbitration.
(Editor’s note: Seek out local legal advice as to
whether this is a viable alternative for your
practice.) 

In these types of missed malignancy cases, the
difficulty is in proving causation. It is very unlikely
that the failure to notify the patient of the x-ray
results would have had any difference in outcome
for this patient. In negligence causes of action, all
four elements must be satisfied: duty, breach, causa-
tion, and damages. The difficulty is in proving the
breach actually caused harm to the patient. As in this
case, the rapid deterioration and death of this patient
probably could not have been prevented. However,
litigation could have been prevented if policies for
notifying patients of x-ray results had been fol-
lowed. (See ED Legal Letter, October 2002, pp.
109-120, for a discussion on this issue.) 

Shoulder pain is a common problem that can
pose difficult diagnostic and therapeutic chal-
lenges for the EP. (See ED Legal Letter, July

1999, pp. 53-62.) It is the third most common
musculoskeletal complaint in the general popula-
tion and accounts for 5% of all general practitioner
musculoskeletal consults.23 The incidence of
shoulder pain is 6.6 to 25 cases per 1,000 patients,
with a peak incidence in the fourth through sixth
decades.24 Shoulder pain is second only to knee
pain for referrals to orthopedic surgery or primary
care sports medicine clinics.25 Furthermore, 8% to
13% of athletic injuries involve the shoulder and
account for up to 3.9% of ED visits.26

The challenge for the physician evaluating shoul-
der pain is the myriad etiologies and the potential
for multiple disorders. Regarding the aforemen-
tioned case, consider the following statistic: Ten-
donitis is the most common diagnosis at the shoul-
der, representing nearly 70% of all diagnoses involv-
ing shoulder pain.27

Furthermore, primary bone tumors are uncommon
malignancies, but they are an important cause of
cancer morbidity and mortality. In the United States,
approximately 2,400 primary bone tumors (exclud-
ing malignancies arising in the bone marrow) will be
diagnosed in 2003, and 1,300 deaths will result.28

For many of these tumors, most notably osteosarco-
ma and Ewing’s sarcoma, remarkable progress in
surgical techniques and multidisciplinary manage-
ment during the last 40 years has resulted in signifi-
cant improvements in the likelihood of cure and
limb salvage. Therefore, early detection and diagno-
sis is essential in the formulation of a treatment plan
for the patient. 

This case reminds the EP that malignancies should
to be considered in any patient with musculoskeletal
complaints. The EP must review the entire x-ray for
suggestion of tumor. The clinical presentation of bone
tumors typically is characterized by pain and swelling
at the affected site. Patients often present when soft
tissue extension already has  occurred. Symptoms may
have been present for weeks or months. Movement
can be restricted or local changes of inflammation or
venous stasis may be present, often making the diag-
nosis difficult. A patient rarely may present with a
pathologic fracture through the tumor, which is a poor
prognostic indicator. Radiographs are essential in the
initial evaluation of a suspected bone lesion because
the results may suggest the diagnosis and ensure
appropriate further investigation. Computerized
tomography (CT) can be helpful locally when the radi-
ographic appearances are confusing, particularly in
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areas of complex anatomy. Cross-sectional images
provide a clearer indication of bone destruction and
the extent of any soft-tissue mass than do radiographs.
CT particularly can be helpful in flat bones in which
periosteal changes can be more difficult to appreciate.
MRI is the modality of choice in evaluating the local
extent of disease because of its excellent bone marrow
and soft tissue contrast and multiplanar capabilities.
Treatment is directed around surgery, with limb sal-
vage when possible. Presurgical chemotherapy gener-
ally is used. 

Common complaints of patients with shoulder
pain include weakness, stiffness, instability, locking,
catching, and deformity.29 Determining the duration
of symptoms and mechanism of injury will narrow
the differential diagnosis. If trauma occurred, the
mechanism can determine radiological needs.
Aggravating and alleviating factors should be
reviewed, including work, recreation, sports, or hob-
bies. Night pain when lying on the affected side and
a history of trauma in a patient older than 65 years
both suggest a rotator cuff tear, but no individual
symptom is definitive for the diagnosis.30 Pain with
overhead work may indicate impingement syn-
drome, especially if the patient is symptomatic with
movement through the arc of 60°-120°. 

The physical examination should include obser-
vation, palpation, range of motion (ROM), and
provocative testing. Muscle atrophy of either the
supraspinatus or infraspinatus muscles is moder-
ately predictive of rotator cuff tears in the elderly
population, with a positive predictive value of
81%.12 Palpation in discerning acromioclavicular
joint from shoulder and neck pathology makes it 
a useful part of the examination. The shoulder’s
ROM should be evaluated both actively and pas-
sively. After assessing the ROM, the next steps 
are to evaluate the rotator cuff and biceps tendon,
perform impingement testing, and check for
instability.

Often, no imaging is required, or plain radiographs
are the sole imaging study needed. Soft-tissue injuries
are best identified by MRI or US, whereas bony
pathology is seen best with plain radiographs or CT.
Indications for imaging include severe injury, uncon-
trolled pain, failure of conservative therapy, return-to-
play considerations, and examiner discretion. Although
disorders of the rotator cuff and other intrinsic struc-
tures of the shoulder are the most common cause of
shoulder pain, extrinsic conditions outside the shoulder

complex can refer pain to the shoulder, thus making the
differential diagnosis rather extensive. Table 1 summa-
rizes a general differential diagnosis of shoulder pain. 

Generally, follow-up for shoulder pain with the
primary provider within one week will suffice.
Orthopedic consultation may be reserved for severe
cases or those patients who fail to respond to a con-
servative treatment. 

Compartment Syndrome
Case #4. Merritt v. Saratoga Hospital, et al.31 On

the afternoon of April 23, 1997, Melissa Merritt fell
and injured her forearm. Later that evening, Ms.
Merritt reported to the ED at Saratoga Hospital. An
examination by Dr. Albert Jagoda revealed the
patient’s forearm was swollen in the proximity of
her left wrist. Based upon his initial assessment, Dr.
Jagoda ordered a radiograph of Ms. Merritt’s left
arm. The staff radiologist issued a preliminary report
indicating the absence of an occult fracture, prompt-
ing Dr. Jagoda to conclude the patient had sustained
merely a sprain. Accordingly, he ordered a splint to
be applied to the patient’s wrist and the patient to be
discharged with instructions to follow up with her
primary care physician.

The next day, Ms. Merritt’s father arrived at her

90 ED Legal Letter™ — August 2004

Table 1. Differential Diagnosis 
of Shoulder Pain

• Malignancy
• Disorders of the rotator cuff
• Degenerative disease of the cervical spine
• Brachial plexus injury
• Thoracic outlet syndrome
• Suprascapular nerve injury
• Myocardial ischemia or infarction
• Pulmonary embolism
• Splenic infarction or injury
• Ruptured ectopic pregnancy
• Muscular strain
• Injuries to other tendons (e.g., biceps, deltoid)
• Degenerative disc disease
• Brachial plexus neuritis
• Pancoast tumor
• Acute thrombosis of the axillary artery
• Pneumonia
• Pulmonary empyema
• Perforated viscous
• Biliary tract disease



apartment to find her lethargic and difficult to
arouse. Upon arrival at Albany Medical Center, Ms.
Merritt was suffering from septic shock. She was
assessed by Dr. James Edmond, chief of plastic
surgery at the hospital, who performed a surgical
decompression of the patient’s left arm and there-
after several additional reparative procedures. 

Following her recovery, on Oct. 31, 2003, Ms.
Merritt filed a medical malpractice suit against the
Saratoga Hospital, Dr. Jagoda, and Saratoga Emer-
gency Physicians, PC, for failing to diagnose and
address her condition when she was evaluated in
1997. 

The plaintiff argued that upon initial presentation
to the Saratoga Hospital Emergency Department,
she was suffering from “compartment syndrome” in
her left arm, which Dr. Jagoda failed to diagnose
and treat, resulting in the injuries diagnosed upon
her admission to Albany Medical Center. The action
against the hospital was dismissed. Thereafter, Dr.
Jagoda and Saratoga Emergency Physicians moved
for summary judgment dismissing the complaint
against them. The Supreme Court of New York
denied the motion, prompting an appeal.

In support of the motion for summary judgment,
the defendants submitted Dr. Edmond’s affidavit, in
which the surgeon verified that when he first exam-
ined the plaintiff, her left arm was cadaverous and
the patient moribund. Although there was no history
of intravenous (IV) or intramuscular medications
having been administered during the patient’s initial
evaluation at the Saratoga ED, Dr. Edmond reported
the presence of a small puncture wound and needle
tracks within the antecubital fossa of Ms. Merritt’s
left arm. Furthermore, the surgeon recalled a “pyra-
mid” of deteriorated muscles originating at the site
of the puncture wound. 

In summary, Dr. Edmond believed Ms. Merritt
had sustained a penetrating rather than blunt injury
to her left arm. The plastic surgeon testified that
compartment syndrome normally develops follow-
ing blunt trauma to an extremity or other closed
compartment. Based upon those findings, he
explained that the plaintiff’s condition was caused
by the puncture wound and the concomitant injec-
tion of some sort of caustic substance into the arm
and not by a developing compartment syndrome as
the result of her fall on April 23, 1997. Moreover,
Dr. Edmond further affirmed that Ms. Merritt most
likely suffered from the puncture wound shortly

before presenting to the Albany Medical Center and
definitely after being evaluated by Dr. Jagoda.

The plaintiff’s expert argued that Ms. Merritt suf-
fered from significant soft-tissue swelling and pain
in her left forearm when she presented to Saratoga
Hospital. According to this expert witness, signifi-
cant swelling usually is the first sign of possible
compartment syndrome. He further corroborated the
amount of pain described in the nurses’ notes dated
April 23, 1997, was in fact much greater than one
would expect to experience from a bruise or strain,
and that severe pain is yet another sign of compart-
ment syndrome. Thus, the plaintiff’s expert alleged
that Dr. Jagoda deviated from good and accepted
medical practice in failing to properly recognize and
treat the plaintiff’s compartment syndrome, which
was the proximate cause of her injuries rather than
some superseding event.

The court order was reversed, and the summary
judgment awarded to the defendants, thus dismiss-
ing the complaint against them. The judge cited
Dr. Edmond’s testimony, which makes clear that
regardless of any alleged failure to recognize and
address symptoms of compartment syndrome, the
offending injury at bar was the result of a puncture
wound sustained subsequent to the plaintiff’s visit
to the Saratoga ED. 

Discussion. Fortunately, the history and detailed
physical exam were well documented, as the facts in
this case carried a tremendous amount of evidentiary
weight. EPs must be certain to read the nurses’ notes
and document any significant discrepancies found in
the medical record. It is unlikely the plaintiff in this
case had compartment syndrome on presentation.
EPs must maintain a broad differential diagnosis
when evaluating patients, consider compartment
syndrome, and provide all patients with directions
for when to return to the ED, such as increased pain,
numbness, tingling, significant swelling, or discol-
oration suggesting decreased blood flow. 

Acute compartment syndrome (ACS) is a condi-
tion in which raised pressures within a closed fascial
space reduce capillary perfusion resulting in com-
promise of circulation to tissues within that space.
ACS is seen more commonly in patients younger
than 35 years and often is associated with loss of
function and long-term disability.32 The result of
unidentified and unchecked ACS can be catastrophic
and include neurologic deficit, muscle necrosis,
ischemic contracture, infection, and delayed healing
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of an underlying fracture. The most common frac-
tures associated with ACS include those involving
the tibia shaft, distal radius, and ulna. Approximate-
ly 23% of compartment syndromes are caused by
soft-tissue injuries — particularly crush-type
injuries without apparent fracture, and an additional
18% occur in relation to fractures of the forearm.33

Other common causes include ischemic reperfusion
injuries, burns, or prolonged limb compression (i.e.,
poor limb positioning during surgery).34,35 Clinicians
should be aware that the compartment pressure can
be raised inadvertently by various methods of immo-
bilizing fractures including, but not limited to, the
application of long-leg casts following reduction of
a lower extremity fracture, which lengthens and nar-
rows the surrounding compartment volume.36

Additionally, ACS has been described in IV drug
abusers who inject toxic substances, such as heroin,
morphine, lysergic acid diethylamide, and methadone
into the artery of an extremity.37,38 Cases of atraumatic
ACS often result in severe sequelae that otherwise
would be preventable with surgical intervention. Most
tragically, the diagnosis may be missed because often
patients still are intoxicated at the time of presentation,
and complaints likely are attributed to the patient’s
impaired mental status.

ACS is a surgical emergency, which if not detect-
ed and treated early can lead to devastating disabili-
ties, amputation, or even death. Thus, early recogni-
tion is key. Initially, a high index of suspicion is
required to make the diagnosis. The hallmark symp-
toms of ACS include pain out of proportion to the
apparent injury and paresthesia. The consistent clini-
cal signs are tense, swollen, and tender compart-
ments, pain on passive stretching of the muscle, and
sensory loss. 

Several methods have been described as useful in
the diagnosis of ACS including near infrared spec-
troscopy, MRI, scintigraphy, and laser Doppler
flowmetry. However, the most traditional and reliable
method remains monitoring of intracompartmental
pressure (ICP).39 Although measuring the ICP of a
swollen and tender extremity may aid in the diagno-
sis, it is not absolutely necessary. If compartment
syndrome is clinically evident, one should proceed
directly to fasciotomy.40 In some community settings
where reliable methods of ICP monitoring may not
be available readily, clinical assessments must be
repeated — preferably by the same clinician — at
frequent intervals to clinically detect a progressive

compartment syndrome. Patients with high-risk
injuries for developing ACS based upon mechanism
of injury or associated comorbidity, such as a bleed-
ing diatheses, require close follow-up. Compartment
pressures of less than 15 mmHg are safe. Pressures
of 20 to 30 mmHg may cause damage if they persist
for several hours. Levels in this range may be closely
followed clinically with repeat pressure measure-
ments. Pressures of 30 to 40 mmHg generally are
considered grounds for emergent fasciotomy. Early
surgical or orthopedic consultation is generally the
rule. 

Hip Pain
Case #5. Matheny v. Fairmont General Hospital

et al.41 On Jan. 12, 1996, Ronald Matheny sought
treatment at the Fairmont General Hospital ED for
pain in his right hip, which began after he attempted
to push a car from a snow bank. During his initial
evaluation, the patient developed a fever. His tem-
perature rose a full three degrees prior to discharge.
Regardless, the treating EP, Dr. Robert Thompson,
diagnosed Mr. Matheny with a “hip injury/severe
arthritis,” and he was released from the ED with
crutches, pain medications, and instructions to apply
ice to his hip. No attempt was made to ascertain the
source of Mr. Matheny’s fever or to treat it. 

During the next several days, Mr. Matheny’s con-
dition worsened, and on Jan. 17, he was admitted to
the hospital with an infection of his right hip. He
had developed an abscess within the right hip, which
was later postulated to be caused by an untreated
staphylococcal infection. As a result, Mr. Matheny
suffered numerous complications requiring a lengthy
hospital stay and several invasive procedures to
drain the abscess, leaving him with limited function
in his right hip. Following several additional weeks
of rehabilitation, the patient required a cane to
ambulate. 

On June 9, 1997, Mr. Matheny and his wife filed a
suit maintaining Dr. Thompson and Fairmont Gener-
al Hospital were negligent in the care and treatment
they provided to Mr. Matheny on the grounds that
failure to diagnose an infection of the patient’s hip
resulted in his subsequent suffering and disability. 
A jury trial was held and ultimately Dr. Thompson
settled his portion of the plaintiff’s claim for an
undisclosed amount. Consequently, the issue of
alleged negligence on the part of Fairmont General
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remained. The plaintiff’s attorney argued that,
although the nursing staff had recorded Mr. Mathe-
ny’s three-degree rise in temperature during his visit
to the ED, they failed to alert Dr. Thompson of the
same, thereby contributing to Dr. Thompson’s fail-
ure to diagnose the plaintiff’s infection and ensuing
disability. During the circuit court’s charge to the
jury, the court correctly instructed the jury that Fair-
mont General could be found at fault if it deter-
mined the hospital had overtly caused the infection
or inadvertently allowed Mr. Matheny’s infection to
progress to an abscess. The defendant, Fairmont
General Hospital, argued that Mr. Matheny was
responsible for progression of the infection, which
allegedly resulted from his delay in seeking further
medical treatment. Following nearly two hours of
deliberation, the jury sent a note to the trial judge
asking, “If we decide it was the doctor’s fault, is the
hospital ultimately responsible?” After hearing argu-
ments from both parties on how to address the ques-
tion, the judge responded that since Dr. Thompson
had agreed to settle, the decision regarding liability
should be focused upon the actions of the nursing
staff. A short time later, the jury returned a verdict in
favor of Fairmont General. The plaintiffs then filed a
motion for a new trial, which was denied. 

Discussion. Again, this case illustrates the impor-
tance of reading nurses’ notes and addressing abnor-
mal vitals, either through documentation or further
investigation. Patients with severe pain may require
additional testing or close follow-up to facilitate accu-
rate diagnosis, particularly when the initial diagnosis
may be unclear. Hip pain is a common symptom with
myriad possible causes. In a survey of 6,596 adults
ages 60 years and older, 14.3% reported significant
hip pain on most days during the previous six weeks.42

Trochanteric and gluteus medius bursitis, osteoarthri-
tis, and fractures of the femur are the most common
conditions affecting the hip.43

The character and location of the pain, the move-
ment and positions that reproduce the pain, and the
affect on ambulation can be used to distinguish con-
ditions affecting soft tissues from disorders affecting
the hip joint and adjacent bones. Increased pain with
or after use (particularly with weight-bearing activi-
ties) and improvement with rest is the hallmark of a
structural joint problem, particularly osteoarthritis.
By comparison, constant pain, especially pain at
night, suggests an infectious, inflammatory, or neo-
plastic process. 

Lateral hip pain is unlikely to be due to hip joint
disease. Lateral hip pain that is aggravated by direct
pressure is the classic pattern of trochanteric bursi-
tis. Lumbar radiculopathy, particularly involving L4-5,
causes lateral hip pain that extends over a much wider
area, radiating down the leg and into the foot, with or
without associated foot numbness.44

Anterior hip or groin pain suggests primary involve-
ment of the hip joint itself. A gradual onset of pain in
association with variable degrees of impaired move-
ment is consistent with osteoarthritis.45

Posterior (gluteal) hip pain is the least common
pain pattern affecting the hip and is most often a sign
of sacroiliac joint disease, lumbar radiculopathy, her-
pes zoster, or an unusual presentation of the hip joint.
Patients with posterior hip pain often undergo exten-
sive examination and radiographic testing of the back
and hip to define a precise cause. Patients with aor-
toiliac occlusive disease (Leriche’s syndrome) may
present with pain in the buttock, hip, and, in some
cases, thigh claudication. Patients presenting with
lower anterior thigh pain pose the greatest clinical
challenge. Primary disease of the hip joint, primary
and secondary lesions of the upper femur, stress frac-
ture of the femoral neck, and upper lumbar radicu-
lopathy can refer pain to the lower thigh (or even the
anterior knee). 

Unless the pain can be reproduced by passive rota-
tion of the hip joint, by applying torque to the thigh
(femur), or by maneuvers designed to elicit radicular
symptoms (e.g., straight leg raising), most patients
with lower anterior thigh pain require specific radi-
ographic procedures to define a precise cause.46 Table
2 summarizes the differential diagnosis of hip pain. 

A plain radiograph should be performed in
patients with acute hip pain to exclude fracture. Fur-
ther imaging studies, especially MRI, may be neces-
sary when the history, physical examination, and
plain radiographs are inconclusive. MRI is the radi-
ographic study of choice for suspected fracture not
demonstrated by plain x-ray, early diagnosis, and
accurate staging of osteonecrosis, as well as evalua-
tion for infection and tumor. Radionuclide bone scan
is reserved for suspected fracture or osteonecrosis
not demonstrated by plain film radiography when
MRI is not available. Diagnostic ultrasonography
primarily is used to evaluate children for hip effu-
sions and to guide aspiration attempts in adults.47

The preceding case illustrates the necessity of
early recognition of septic arthritis. Immediate



arthrocentesis is recommended when hip pain is
acute and severe or if there is other suggestive evi-
dence of infection, such as a fever. Patients with
bacterial arthritis present acutely with a single
swollen and painful joint (i.e., monoarticular arthri-
tis).48 The knee is involved in more than 50% of
cases but wrists, ankles, and hips are commonly
infected.49 Approximately 20% of infections are pol-
yarticular, usually involving two or three joints. 

Most cases of bacterial arthritis arise from
hematogenous spread to the joint.50-52 Common
predisposing factors include injection drug use,
indwelling catheters, and an underlying immuno-
compromised state, such as human immunodeficien-
cy virus (HIV) infection. Neonates and the elderly
are at highest risk. In some cases, bacterial arthritis is
the presenting sign of infective endocarditis.51

Staphylococcus aureus is the most common bac-
terium infecting adult joints.52 Gram-negative bacilli
often are present more in IV drug users, neonates,
the elderly, and patients with major immune defi-
ciency. The definitive diagnostic test is identification
of bacteria in the synovial fluid. Synovial fluid cul-
ture is positive in the majority of patients with non-
gonococcal bacterial arthritis.52 Gram stain test is
positive in most but not all cases. The infected fluid
is usually purulent with an average leukocyte count

of 50,000-150,000 cells/mm3. Blood cultures are
positive in 50% of cases and should be obtained in
any patient with suspected bacterial arthritis. Other
laboratory findings, such as an increased white
blood cell count and an elevated erythrocyte sedi-
mentation rate, are common but nonspecific. 

Conclusion
In a survey of medical malpractice attorneys per-

formed in 2000, those interviewed alleged that 6%
to 25% of all medical malpractice litigation involves
orthopedic conditions.53 The detection of complica-
tions requires that the physician attend to every
complaint of the patient, examine the patient clini-
cally at frequent intervals, assess any positive clini-
cal findings, and when necessary, proceed with spe-
cial investigations. The EP must arrange for follow-
up and provide detailed discharge instructions indi-
cating when to return to the ED. 
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Table 2. Differential Diagnosis of Hip Pain

• Trochanteric bursitis
• Lumbar radiculopathy
• Inguinal hernia
• Sacroiliac joint disease
• Rheumatoid arthritis
• Avascular necrosis (LCPD)
• Lumbar disc herniation
• Transient acute synovitis
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• Slipped capital femoral epiphysis

Key: LCPD=Legg-Calvé-Perthes disease.
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CE/CME Questions
5. When measured directly, which of the following

compartmental pressures is considered safe?
A. Less than 15 mmHg 
B. 20-25 mmHg
C. 25-30 mmHg
D. 30-35 mmHg
E. 35-40 mmHg

6. What is the most common bacterial isolate found
in adults with septic arthritis?

A. Escherichia coli
B. Pseudomonas aeruginosa
C. Staphylococcus epidermidis
D. Streptococcus pyogenes
E. Staphylococcus aureus

7. All of the following are signs and symptoms of a
proximal bicep tendon rupture except:

A. Swelling and tenderness to palpation in the ante-
cubital fossa

B. Ecchymosis along the inner aspect of the arm
C. Complete inability to supinate forearm 
D. Inability to palpate the distal biceps tendon in

the antecubital fossa 
E. Visible bulge several inches above the antecubital

fossa 

8. All of the following statements concerning open
fractures are true except:

A. The principal goals in treating open fractures are
to restore function and bony union promptly and
to avoid complications such as infections.

B. Adequate debridement of necrotic and contami-
nated tissues is not necessary if appropriate antibi-
otic therapy can be initiated in a timely fashion.

C. If pulses are absent because the displacement
resulted in kinking and decreased pulse pressures
in an otherwise normal vessel, a reduction may
restore blood flow. 

D. After a couple of days when swelling has
regressed, a second inspection of the wound and
further debridement, under strict asepsis, may be
necessary.

Answers: 5. A; 6. E; 7. C; 8. B.
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Expert WitnessesIn Future Issues:

CE/CME Objectives

[For information on subscribing to the CE/CME program, contact

customer service at (800) 688-2421 or e-mail customerservice@

ahcpub.com.]

The participants will be able to:

• identify high-risk patients and use tips from the program to

minimize the risk of patient injury and medical malpractice

exposure;

• identify a “standard of care” for treating particular conditions

covered in the newsletter; 

• identify cases in which informed consent is required;

• identify cases which include reporting requirements; 

• discuss ways in which to minimize risk in the ED setting.

CE/CME Instructions

Physicians and nurses participate in this continuing medical
education/continuing education program by reading the arti-
cle, using the provided references for further research, and
studying the questions at the end of the article. Participants
should select what they believe to be the correct answers,
then refer to the list of correct answers to test their knowl-
edge. To clarify confusion surrounding any questions
answered incorrectly, please consult the source material. 

At the conclusion of this semester, you must complete the
evaluation form that will be provided at that time, and
return it in the reply envelope that will be provided to
receive a certificate of completion. When your evaluation
is received, a certificate will be mailed to you.


