
Grinding the Axe-ray! 
The Controversy Surrounding 

Radiograph Interpretation in the ED
A B S T R A C T  &  C O M M E N T A R Y

Source: Klein EJ, et al. Discordant radiograph interpretation between
emergency physicians and radiologists in a pediatric emergency 

department. Pediatr Emerg Care 1999;15:245-248.

This prospective study enrolled 2083 radiographs obtained
in a university-affiliated children’s hospital emergency depart-

ment (ED). This represented one-third of the radiographs obtained
during the study period, and only the films that had an interpretation
recorded by an emergency physician (EP). One of the authors (a
radiologist) determined if the ED reading and radiology over-reading
were either concordant (83%) or discordant (17%). Klein and associ-
ates then eliminated a few films that were not bone, chest, or
abdomen x-rays and studied the remaining 324 discordant films.
Klein et al then reviewed the ED chart and determined if the discor-
dance was clinically significant. For example, if the ED interpreta-
tion and the radiology interpretation differed on location of infiltrate
or a “normal” was later interpreted as a “viral pattern”, this was con-
sidered clinically insignificant. Other examples included splinted
extremity fractures when the ED interpretation was “no fracture” and
the radiology interpretation was “possible fracture.” This left 23 clin-
ically significant discordant interpretations for an overall rate of
1.1%. Of the 23 patients having clinically significant discordance, 12
were patients given antibiotics for an infiltrate when one was not
identified on re-interpretation. Other examples of the missed findings
include three patients recalled for infiltrate, one patient with pul-
monary edema and myocarditis mistakenly treated as pneumonia,
and a patient with missed free air on an abdominal plain film who
was admitted for vomiting and diarrhea and subsequently had a per-
forated appendix. Klein et al conclude that EPs could benefit from
more rigorous interpretation of chest radiographs to avoid unneces-
sary treatment with antibiotics. In addition, they note that the small
number of significant misinterpretations does not make 24-hour radi-
ology interpretation cost-effective.
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■ COMMENT BY RICHARD J. HAMILTON, MD, 
FAAEM, ABMT
There is an agenda that drives studies of this nature. A

major debate is emerging in this country which has, as
its central focus, one essential question: “Who gets paid
for interpreting studies in the ED?” With health care
costs rising, why pay a radiologist to read a radiograph
after the patient has left the ED and is already being
treated? In one study, the cost has been reported to be
approximately $300 per study. Studies of this nature lay
the groundwork for what I believe will be the radiology
perspective—1) EPs occasionally miss significant find-
ings that could lead to adverse outcomes; 2) the radiolo-
gist’s interpretation is the only correct one, the final
impression, and necessary to maintain quality care; and
3) the current practice is of value to the patient. EPs will
argue that numerous larger, combined adult/pediatric
studies, as well as this one, confirm that radiologists’ re-
interpretations change clinical management in less than
1% of all cases. One interesting suggestion is to have the
EP submit the radiograph for re-interpretation on a
selected basis. This would decrease the cost of patient
care and still maintain quality. ECG reading is another
example where this quality assurance practice is of ques-
tionable value to the patient.

However, while it may appear that I am strident on the
issue of cost, I am actually more troubled by the medico-
legal implications of the re-interpretation and “final
impressions” that can appear to contradict an EP’s clini-
cal decisions. What is particularly troubling about this
study and other studies of this sort is that they are often
done as a quality assurance project, and thus are not sub-
ject to the standard rigors of interobserver and intraob-
server reliability such as kappa statistics. Numerous
studies demonstrate that even radiologists cannot 1)
completely agree with each other, and 2) completely
agree with their first interpretation when given the same
radiograph at a different time! The truth is found in the
axiom “Treat the patient, not the test results.” EPs should
interpret radiographs with the confidence that they do an
excellent job, and that they are clinicians who use
images to care for patients, whatever the “final impres-
sion” might be.   ❖

Laryngeal Mask Airway 
in Patients Who 
Cannot Be Intubated
A B S T R A C T  &  C O M M E N T A R Y

Source: Martin SE, et al. Use of the laryngeal mask in air
transport when intubation fails. J Trauma Inj Infect Crit
Care 1999;47:352-357.

In a study by martin and colleagues at the
Memorial Health University Medical Center in Savan-

nah, Georgia, patients who could not be intubated by the
flight team during aeromedical transport were instru-
mented with the Laryngeal Mask Airway (LMA). Over a
22-month period, conventional endotracheal intubation
failed in 25 patients, with 17 of the 25 meeting study
inclusion criteria. Causes of airway instability included
motor vehicle crash (14), fall (1), pedestrian struck (1),
and stroke (1).

The LMA was correctly inserted with one attempt in
16 of 17 patients. In the remaining patient, insertion of
the LMA was not successful after two attempts. In the 16
patients who were successfully instrumented with the
LMA, correct placement was obtained in less than 10
seconds. Oxygenation and ventilation were measured
with a continuous O2 saturation monitor and end-tidal
CO2 (ETCO2) monitor while in the helicopter and by
arterial blood gas on arrival in the ED. All patients
achieved O2 saturation of 97-100% and ETCO2 of 24-35
mmHg. On arrival, all patients were satisfactorily oxy-
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genated (pO2 range, 65-628) and all but one patient were
successfully ventilated (pCO2 range, 29-52). In summa-
ry, the investigators report a high success rate with the
LMA in patients who fail standard endotracheal intuba-
tion. They recommend it as an important tool for airway
management in the prehospital setting.

■ COMMENT BY JEFFREY W. RUNGE, MD, FACEP
Currently, there is no worthy substitute for properly

performed endotracheal intubation in patients who
require control and management of an unstable airway.
Outside of the setting of cardiac arrest, this procedure
should be carried out using rapid sequence techniques
that facilitate intubation and provide neuroprotection.
Unfortunately, the majority of EMS professionals in this
country work in locales where it is difficult to maintain
skills in this vital and relatively complicated technique.
It is extremely important that EMS medical directors
provide their prehospital crews with a variety of “tricks
in their bags” to take care of those who require airway
management.

The LMA has been successfully used by anesthesiolo-
gists in the operating room for years. It is popular with
many pediatric anesthesiologists for short cases that
would have otherwise required brief mask anesthesia.
Any questions about adequacy of ventilation and oxy-
genation have long been answered, but the possibility of
aspiration of gastric contents with the LMA is still under
discussion. There are proponents and detractors who
express very strong opinions about chances of gastric
aspiration with the LMA vs. bag valve masks, but data
are lacking. Much of the information on the device comes
from the anesthesia literature, which is quite different
than the prehospital setting where patients often have full
stomachs.

With the understanding that any procedure or instru-
ment has complications, good judgement must prevail
when seeking to protect a patient’s airway, ensuring tissue
perfusion with oxygenated blood and ventilation to allevi-
ate the sequelae of hypercapnia. Recognizing that the bag
valve mask is no simple procedure, especially if not used
frequently, the LMA certainly should be considered as an
alternative step to endotracheal intubation for patients
who cannot be intubated following neuromuscular block-
ade. It should also be considered for those EMS services
where intubation cannot be taught or where skills cannot
be maintained. The goal of EMS is to deliver the patient to
the hospital in the best shape possible. Clearly, the LMA
has distinct advantages over the bag valve mask in select-
ed patients, and should be available when endotracheal
intubation is not possible in patients who require airway
management.   ❖

Occult Adrenal Dysfunction
in Hypotensive ED Patients
A B S T R A C T  &  C O M M E N T A R Y

Source: Rivers EP, et al. Adrenal dysfunction in hemody-
namically unstable patients in the emergency department.
Acad Emerg Med 1999;6:626-630.

Adult patients who presented to the ed in
shock (requiring vasopressor support after adequate

fluid resuscitation) were included in this prospective study.
Shock was defined as a mean arterial pressure less than or
equal to 60 mmHg; adequate fluid resuscitation was
defined as either a central venous pressure of 12-15 mmHg
or administration of at least 40 cc/kg of volume resuscita-
tion. Patients with trauma, hemorrhage, AIDS, or reported
steroid use within the last six months were excluded. All
patients received an a corticotropin ACTH stimulation test,
with serum cortisol levels obtained at 0, 30, and 60 minutes.
The referenced criterion standard for classification of
adrenal insufficiency in the face of shock that was
employed was a random serum cortisol of less than 20
mcg/dL. Patients were classified as having functional
hypoadrenalism by the following referenced criterion stan-
dards: a combination of a random serum cortisol greater
than or equal to 20 mcg/dL plus a 60-minute serum cortisol
of less than 30 mcg/dL or a delta cortisol (60-minute level
minus baseline level) of less than or equal to 9 mcg/dL. 

Of the 57 enrolled patients meeting eligibility criteria,
eight (14%) were found to have adrenal insufficiency. Of
the remaining 49 patients, another three (5%) met criteria
for functional hypoadrenalism. Overall mortality was high
for all study patients (51%); there was no significant dif-
ference in mortality between patients with adrenal insuffi-
ciency and those with preserved adrenal function (P =
0.052). Interestingly, seven of eight (86%) patients with
adrenal insufficiency survived, whereas only 21 of 46
(46%) with intact adrenal function survived; the authors
noted that cortisol levels were made available to treating
physicians to guide patient management, but do not report
who did and did not receive glucocorticoid supplementa-
tion. Rivers et al concluded that 19% of ED patients meet-
ing their criteria for shock have adrenal dysfunction. They
deferred comment on therapeutic glucocorticoid replace-
ment, since that was not specifically investigated. 

■ COMMENT BY RICHARD A. HARRIGAN, MD, 
FAAEM, FACEP
The diagnosis of adrenal insufficiency is difficult,

because all the signs and symptoms of the entity are non-
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specific, and the confirmatory laboratory tests are not
available emergently.1 Why are 19% of these patients
meeting criteria for adrenal dysfunction? Rivers et al
explored this, reporting that plasma ACTH levels were at
the low end of normal in a subgroup with adrenal insuffi-
ciency (4 of the 8 had ACTH levels), which may reflect
hypothalamic-pituitary axis suppression. Only one of
three patients with functional hypoadrenalism had an
ACTH level obtained, and it was very high, perhaps
reflecting true adrenal gland failure. The authors hypoth-
esized that shock may actually cause the adrenal failure
due to decreased perfusion, creating a “chicken-and-
egg” dilemma: does the adrenal dysfunction cause the
shock, or does the shock cause the adrenal dysfunction?
They also reminded us that inflammatory mediators
have been shown to decrease corticotropin-releasing
hormone, which would lead to hypothalamic-pituitary
axis suppression. Secondary adrenal failure due to
exogenous steroid therapy may still have played a role in
these patients, despite the exclusion criteria. Although
patients reporting steroid therapy within the previous six
months were excluded, these would be the toughest
patients from whom to reliably obtain that history due to
their critical illness. Some have suggested that anyone on
long-term steroid therapy within the last 12 months can
develop adrenal insufficiency when stressed.2 ❖

References
1. Krasner AS. Glucocorticoid-induced adrenal insuffi-

ciency. JAMA 1999;282:671-676.
2. Leshin M. Acute adrenal insufficiency: Recognition,

management, and prevention. Urol Clin North Am
1982;9:229-235.

Nursemaid’s Elbow: 
Pronation or Supination?
A B S T R A C T  &  C O M M E N T A R Y

Source: McDonald J, et al. Radial head subluxation: Com-
paring two methods of reduction. Acad Emerg Med 1999;
6:715-718.

The ed of a tertiary care children’s hospital
was the site for this prospective, randomized study.

One hundred forty-eight patients younger than 7 years
were enrolled and randomized to receive either rapid
supination and flexion vs. rapid pronation and flexion for
patients with a presumptive diagnosis of radial head sub-
luxation. Failure after first attempt, defined as no resolu-
tion of spontaneous use of the affected arm within 30 min-

utes, led to repeating that maneuver; after two failures, the
alternative method of reduction was attempted. Four-point
ordinal pain scoring data were provided by both the parent
and the physician performing the maneuver in an attempt
to grade the discomfort associated with each method.

No significant difference was found between the two
techniques on first attempt (69% success supination vs
79% success pronation, P = 0.19). In cases of unsuccess-
ful reduction, however, repeat pronation was significantly
more likely to result in success than was repeat supination
(64% success vs 19% success, P = 0.009). The two meth-
ods were equally successful on the third (crossover)
attempt. When the left arm was injured, the pronation
technique was significantly more likely to be effective, but
there was no difference when the right arm was affected.
Physicians rated the pronation method to be significantly
less painful on the first attempt only; parental perceptions
of pain did not favor a method. McDonald and coworkers
conclude that the pronation technique for reduction of
radial head subluxation is a viable alternative to the classic
supination method, highlighting both its effectiveness
when the left arm is injured (reason unclear), and the per-
ception by physicians that it may be less painful. 

■ COMMENT BY RICHARD A. HARRIGAN, MD, 
FAAEM, FACEP
This paper adds support to advocates of the pronation

technique for reduction of nursemaid’s elbow, or radial
head subluxation. This study did not find the statistical
advantage found by Macias and colleagues1 in a paper
reviewed in an earlier issue of Emergency Medicine
Alert.2 In their study, Macias et al found first-attempt
pronation to be significantly more successful than first-
attempt supination (success rate 95% vs 77%, respective-
ly). Enrollment and exclusion criteria were similar for
both studies. Advantages of the study by McDonald and
associates include a larger sample size with a priori
power calculations and an assessment of pain. Further-
more, an increase in the time of observation before a
reduction attempt was judged to be unsuccessful to 30
minutes in the current study (vs 15 minutes in the study
by Macias and colleagues) is attractive. The 15-minute
time frame may be too brief; 30 minutes is consistent
with the recommendations of others.3 ❖

References
1. Macias CG, et al. A comparison of supination / flexion

to hyperpronation in the reduction of radial head sub-
luxation. Pediatrics 1998;102e10. URL: http://www.
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3. McNamara R. Management of common dislocations.
In: Roberts JR, Hedges JR (eds). Clinical Procedures in
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Special Feature
Atypical Presentations 
of Hypoglycemia
By William J. Brady, MD

Hypoglycemia is most often easily diagnosed
and rapidly treated with satisfactory patient out-

come in the prehospital or emergency department
(ED) setting. The classic presentation of hypo-
glycemia involves a diaphoretic patient with a history
of diabetes mellitus who is found with an altered men-
tal status. The patient is subsequently found to have
used insulin or oral hypoglycemic agents and taken
relatively little oral nutrition. The central nervous sys-
tem has a small reservoir of glucose, sufficient for
only a few minutes of normal function; with a decline
in serum sugar, the brain quickly exhausts its reserve
supply of carbohydrate, resulting in central nervous
system dysfunction and producing the neurogly-
copenic findings. Such manifestations most frequently
include alterations in consciousness such as lethargy,
confusion, unresponsiveness, agitation, and combat-
iveness (82% of cases). Other neuroglycopenic mani-
festations include convulsive activity (7%) and the
development of focal neurologic deficits (2%).1 Other
predominant clinical manifestations result from a
release of counter-regulatory hormones, primarily the
catecholamines epinephrine and norepinephrine. Such
signs and symptoms are noted in 8% of ED patients
with hypoglycemia, including anxiety, extreme
hunger, weakness, tremor, diaphoresis, pallor, tachy-
cardia, and palpitations.1

Alternatively, the hypoglycemic patient’s presenta-
tion and history may lead the emergency physician to
believe that the condition may be due to some other
clinical event such as cerebrovascular accident,2 status
epilepticus, sympathomimetic drug ingestion,3 acute
psychosis,3 head injury,4 and acute respiratory failure.5

In fact, hypoglycemia may masquerade as any alter-
ation in mentation; the common clinical denominator
found among these varied presentations is an alteration
in the level of consciousness with or without other neu-
rologic signs.

Illustrative Cases
The following clinical scenarios demonstrate the var-

ied presentations of hypoglycemia as well as their effect
on early ED evaluation and patient outcome. Perhaps the
most interesting case involves the young female with a
history of insulin-dependent diabetes mellitus (IDDM),
who was a victim of a high-speed motor vehicle crash.
EMS providers found the patient unresponsive and
actively convulsing in the over-turned automobile; with
spontaneous termination of the seizure, asymmetric
pupils were noted. Paralysis-assisted endotracheal intu-
bation at the scene was initiated without difficulty. Fol-
lowing intubation, a “bedside” determination of the
patient’s serum glucose revealed a “low” reading. With
glucose replacement therapy, the patient’s abnormal
mentation normalized. She was extubated and dis-
charged from the ED after additional evaluation and
monitoring. This case illustrates the potential for missing
the diagnosis in the apparently head-injured patient with
seizure.4

The next case involves a patient with a known histo-
ry of cocaine abuse and unknown history of insulin-
dependent diabetes mellitus (IDDM). The patient was
found wandering on the street by police; upon contact,
the patient became belligerent and was noted to be
diaphoretic. He was transported to the ED, requiring
significant physical restraint by police officers. Initial
ED management included physical and chemical
restraint; soon after ED arrival and adequate control of
the patient, a medical warning label was found on the
patient stating “IDDM.” He was treated with intra-
venous dextrose with prompt normalization of his
altered mental status. Toxicology screening did not
reveal cocaine. The patient was admitted to the hospi-
tal for observation and discharged without incident 24
hours later.3 A similar situation involving police offi-
cers involved an adult male who was found driving
erratically on interstate roads. After stopping the vehi-
cle, the patient was uncooperative and, when physical-
ly confronted, agitated and belligerent. After a consid-
erable use of physical force, the patient was removed
from his vehicle and physically restrained. Ultimately,
a history of IDDM was uncovered, with normalization
of the altered consciousness. Legal proceedings are
reportedly pending against the police agency
involved.6 These cases illustrate the potential disaster
lurking behind a presentation of a theorized sympath-
omimetic ingestion. While such a diagnostic consider-
ation was quite reasonable, an over-reliance on such a
conclusion early in the ED course is dangerous to the
patient, the emergency physician, and law enforce-
ment personnel.
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The patient with a presumed acutely decompensat-
ed psychosis may also lead the emergency physician
away from the correct diagnosis of hypoglycemia.
Similar to the case of the assumed cocaine abuser, an
adult male with a known history of schizophrenia and
medical noncompliance was observed with bizarre
behavior; unknown to police and ED personnel was a
history of IDDM. After considerable use of force and
chemical restraint, hypoglycemia was diagnosed and
the patient was appropriately treated, with satisfactory
outcome.3

Finally, an infant with a history of prolonged fast-
ing presented to the ED with fever, cough, and confu-
sion. Unknown initially to the ED personnel was a
physician-ordered fast for a diagnostic study. Upon
arrival in the ED, the patient demonstrated unrespon-
siveness with fever, cyanosis, respiratory distress,
unilateral reduced breath sounds, and poor muscular
tone—a presumed diagnosis of sepsis with respirato-
ry failure. Stabilization included ventilatory support
initially by oxygen mask and subsequently by intuba-
tion without chemical paralysis. Vascular access was
obtained by intraosseus technique with the infusion
of fluids and antibiotic agents; laboratory studies
including a bedside glucose determination were
obtained which demonstrated hypoglycemia. Glu-
cose replacement therapy normalized the findings.
The patient was admitted to the ICU with a hospital
course which did not reveal an infectious cause of the
presentation.5 This case featured early focus on sys-
temic infection with respiratory compromise as the
etiology of the altered mentation. Correction of alter-
ations in the “ABCs” is initially appropriate in the
ED; a determination, however, of the serum glucose
early in the course is also mandatory in such
instances.

Conclusions
It is imperative for emergency physicians to consider

hypoglycemia as a potential cause of any alteration in
consciousness. These patients must be rapidly screened
for hypoglycemia, with a bedside determination of the
serum glucose, and treated appropriately, regardless of
presumptive diagnoses. In such settings, the emergency
physician may focus directly on the presumed cause
and, thus, fail to measure the patient’s blood glucose
level early in the evaluation. While hypoglycemia is
rarely fatal, significant irreversible central nervous sys-
tem damage may occur if the blood glucose concentra-
tion is not rapidly corrected. Further, medical interven-
tions such as neuromuscular blockade-assisted endotra-
cheal intubation may be avoided with prompt normaliza-
tion of the mental status via dextrose infusion.   ❖
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CME Questions
36. Hypoglycemia may present as:

a. seizure.
b. diaphoresis.
c. combativeness.
d. acute neurologic deficit.
e. All of the above

37. In the study by Rivers et al on adrenal dysfunction in ED
patients:
a. most patients had adrenal failure due inadequate steroid tapers

within the last six months.
b. most patients had adrenal failure due to inadequate steroid

tapers within the last 12 months.
c. most patients with adrenal failure responded well to dexam-

ethasone administered in the ED.
d. a random cortisol level of less than 20 mcg/dL served as the

definition of adrenal insufficiency for patients in shock.

38. In the paper by Rivers and colleagues on adrenal dysfunction
in ED patients in shock:
a. 19% of patients meeting the definition of shock died from

occult adrenal failure.
b. 19% of patients presenting to the ED had adrenal insufficiency

leading to shock.
c. 19% of patients meeting the definition of shock had adrenal

insufficiency.
d. 19% of patients meeting the criteria for adrenal insufficiency

developed shock.

39. With regard to the laryngeal mask airway (LMA), one poten-
tial, controversial pitfall is:
a. risk of hypoxia.
b. risk of gastric content aspiration.
c. risk of hypercapnia.
d. risk of esophageal placement.

40. Which of the following is not an acceptable reduction method
for radial head subluxation (nursemaid’s elbow)?
a. Rapid alternating pronation and supination of the affected

forearm with internal rotation of the elbow.
b. Rapid supination of the affected forearm with flexion of the

elbow.
c. Rapid pronation of the affected forearm with flexion of the

elbow.

41. Important issues regarding research on x-ray interpretation in
the ED include all of the following except:
a. clinical significance of radiologist over-reads.
b. interobserver reliability.
c. intraobserver reliability.
d. region of the body that was imaged.

42. The laryngeal mask airway (LMA):
a. cannot be used concomitantly with paralytics.
b. is usually correctly inserted on the first attempt.
c. precludes end-tidal CO2 monitoring.
d. should be used only in the operating room and by 

anesthesiologists.
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