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ORIGINAL RESEARCH

Objectives—The purpose of this study was to investigate the ability of sonography to
identify acute epiglottitis in the emergency department.

Methods—Fifteen patients with a final diagnosis of acute epiglottitis from indirect laryn-
goscopy by an otolaryngologist were enrolled in the study. To compare the normal
epiglottis and acute epiglottitis, 15 healthy volunteers were assigned to a control group.
The sonographic appearances of the epiglottitis and the pre-epiglottic space were
recorded. The anteroposterior diameter of the epiglottis at the midpoint and both edges
in a transverse view was measured in all participants. 

Results—A statistically significant difference (P < .001) was observed in the antero-
posterior diameter of the epiglottis at the midpoint and both lateral edges between the
patients and healthy volunteers. However, there was overlap in the ranges for the mid-
point but no overlap in both lateral edges between groups. The upper-limit value for
the healthy control group was 3.2 mm at both lateral edges, whereas the cutoff values of
the right and left edges were 3.7 and 3.6 mm, respectively, according to the lower-limit
value for the epiglottitis group. 

Conclusions—The anteroposterior diameter of the epiglottis was significantly differ-
ent between the patients with epiglottitis and the healthy volunteers. Because of this
significant difference in the anteroposterior diameter of the epiglottis, sonography can
be used as a rapid, noninvasive, and effective diagnostic tool for identifying cases of
epiglottitis in the emergency department.
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cute epiglottitis is a serious life-threatening disease charac-
terized by inflammation of supraglottic structures. The
incidence of this condition in adults is about 1 per 100,000

with mortality in the range of 6% to 7%.1–3 Early diagnosis is ex-
tremely important because of the rapid and progressive disease
course.4 If clinicians in the emergency department (ED) do not sus-
pect the presence of acute epiglottitis, it is difficult to diagnose this
disease in adults because it is usually accompanied by nonspecific
symptoms such as sore throat and odynophagia and is less likely to
present with dyspnea, drooling, and stridor.2

Recently, sonography has been made available in most EDs.
Several studies reported that sonography can accurately evaluate
epiglottis in ED settings.2,5–7 However, no studies have compared
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sonograms of the normal epiglottis and acute epiglottitis
taken in the ED. The purpose of this study was to investi-
gate the use of sonography for diagnosing acute epiglotti-
tis in the ED.

Materials and Methods

We conducted a prospective study of healthy volunteers
and patients with a diagnosis of acute epiglottis after pre-
senting to the ED. The study protocol was reviewed and
approved by the Institutional Review Board. Between Jan-
uary 2010 and April 2011, 15 consecutive patients with a
final diagnosis of acute epiglottitis from indirect laryn-
goscopy by an otolaryngologist were enrolled in the
study. Patients with a known history of laryngeal disease
or laryngeal surgery as well as pediatric patients (<15
years) were excluded. To compare healthy individuals and
patients with acute epiglottitis, 15 healthy volunteers were
assigned to a control group. The study was described to all
participants, and written consent was obtained from all.

Sonography was performed in the ED with a LOGIQ
P5 system (GE Healthcare, Milwaukee, WI) and a 5- to
10-MHz linear array transducer. The emergency physician,
with 10 years of experience performing sonography, was
blinded to the clinical results. The participants were im-
aged in an upright seated position with the neck minimally
extended.2 The epiglottis was visible through the thyrohy-
oid membrane as a hypoechoic curvilinear structure in a
transverse view.7 The sonographic appearances of the
epiglottitis and pre-epiglottic space were recorded.2 The
anteroposterior diameter of the epiglottis at the midpoint
and both edges (right and left sides relative to the patient)
in the transverse view was measured in all participants.

For statistical analysis, continuous variables are ex-
pressed as mean and standard deviation. Differences in
height and the anteroposterior diameter of the epiglottis
(right edge, midpoint, and left edge) were compared by a
Student t test. Differences in weight and age were evalu-
ated by a Mann-Whitney test. A χ2 test was used to com-
pare the two groups according to sex. Two-sided P < .05
was considered statistically significant. Receiver operating
characteristics analysis was used to identify cutoff values
for the anteroposterior diameter of the epiglottis. SPSS ver-
sion 18.0 software for Windows (SPSS Inc, Chicago, IL)
was used to perform the statistical analysis.

Results

Table 1 shows the demographic data and anteroposterior
diameters of the three points of the epiglottis. A statisti-

cally significant difference (P < .001) was observed in the
anteroposterior diameter of the epiglottis at the midpoint
and both lateral edges between the epiglottitis and control
groups.

There was overlap in the ranges for anteroposterior
measurements of the epiglottis at the midpoint between
groups (Figure 1B). The thickness ranges for the midpoint
in the healthy control and epiglottitis groups were 2.0 to
3.4 and 2.2 to 6.8 mm, respectively. However, there were
no overlapping areas between the two groups in both lat-
eral edges (Figure 1, A and C). The upper-limit value of
the healthy control group was 3.2 mm at both lateral edges,
whereas the cutoff values of the right and left edges were
3.7 and 3.6 mm, respectively, according to the lower-limit
value of the epiglottitis group (Figure 1, A and C). Figures
2 and 3 show sonograms from a healthy volunteer and a
patient with acute epiglottitis, respectively.

Discussion

Recently, sonography has become available in most EDs.
Bedside sonography is easy to perform and can accurately
evaluate the status of unstable patients in EDs.5 It may
prove to be a rapid, noninvasive, and effective diagnostic
tool for identifying and measuring the epiglottis.2 Although
the incidence of acute epiglottitis is very rare, the disease
can be progressive and life threatening; therefore, early and
safe diagnosis is required.1,2,5 Conventional radiography
cannot usually be performed on critically unstable patients
in the intensive care unit or even in the ED. Additionally,
it is difficult to obtain appropriate images of a patient with
severe dyspnea. The diagnostic performance of conven-
tional radiography is not satisfactory. Ng et al8 reported
that the “thumb sign” was present in only 77% of patients

Ko et al—Bedside Sonography for Diagnosing Acute Epiglottitis

J Ultrasound Med 2012; 31:19–2220

Table 1. Demographic Characteristics and Anteroposterior Diameters of
the Patients With Epiglottitis and Healthy Volunteers

Patients With Healthy
Characteristic Epiglottitis (n = 15) Volunteers (n = 15) P

Male/Female 8/7 9/6 .713
Age, y 43.0 ± 13.7 42.6 ± 16.9 .950
Height, cm 168.0 ± 6.7 169.7 ± 6.9 .489
Weight, kg 65.1 ± 12.1 64.5 ± 14.7 .868
Diameter, mm
Right edge 4.5 ± 0.9 2.8 ± 0.3 <.001

(3.7–6.8) (2.2–3.2)
Midpoint 4.0 ± 1.2 2.7 ± 0.4 <.001

(2.2–6.8) (2.0–3.4)
Left edge 4.5 ± 0.8 2.8 ± 0.4 <.001

(3.6–6.5) (2.0–3.2)

Values are mean ± SD and (range) where applicable.
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in their study, and the “vallecula sign” was identified in only
1 patient in which lateral neck radiography was performed.
Stankiewicz et al9 showed that lateral radiography had sen-
sitivity of 38% and specificity of 76% for diagnosing epiglot-
titis.

Indirect laryngoscopy is the method of choice for di-
agnosing acute epiglottitis; this technique is preferable to
neck radiology.10 However, indirect laryngoscopy can be
invasive and may be inconvenient and painful for patients.
Physicians with experience and special training in laryn-
goscopy are necessary for performing procedures to di-
rectly visualize and diagnose epiglottitis.11 Werner et al2

reported that the average thickness of the epiglottis in
healthy adults was 2.39 ± 15 mm (2.49 ± 0.14 mm in men
and 2.34 ± 0.13 mm in women), and Paik et al12 reported
that the average thickness was 2.31 ± 0.22 mm (2.41 ± 0.21
mm in men and 2.21 ± 0.18 mm in women); there was not
much difference in the thickness. These results are com-
parable to our findings, in which the average thickness of
the epiglottis at the midpoint in the control group was 2.74
± 0.46 mm.12

This study revealed a significant difference in the an-
teroposterior diameter of the three points of the epiglottis
between the epiglottitis and control groups. However,
there was an overlap in the range of thickness for the mid-
point between the two groups. The measurement of the
midpoint of the epiglottis may not be the optimal dis-
criminator of epiglottitis. Nevertheless, no overlap was
observed in the anteroposterior diameter of the epiglot-
tis at both lateral edges (right and left) between the
epiglottitis and control groups. Therefore, the antero-
posterior diameter at both lateral edges may have useful-
ness as a discriminator for evaluating epiglottitis. These
anatomic characteristics may prove useful for diagnosing
an enlarged epiglottis, which is frequently observed in cases

of acute epiglottitis. Bedside sonography for evaluating the
epiglottis can be performed on patients in a seated posi-
tion. This aspect is useful because symptoms of dyspnea
may be aggravated when patients are in a supine position.
Therefore, sonography can be particularly useful for diag-
nosing acute epiglottitis in patients with dyspnea.12

This study had several limitations. First, the accuracy
and diagnostic ability of sonography are dependent on
the experience of the operator. Second, there was a sig-
nificant difference without overlap between the thickness
of the epiglottis at both edges in the patients with acute
epiglottitis and the healthy volunteers. Therefore, in the
future, diagnostic performance should be evaluated be-
tween patients with acute epiglottitis and those with
symptoms of other upper airway infections, such as acute
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Figure 1. Anteroposterior (AP) diameter of the epiglottis at the midpoint (B) and both edges (A on the right and C on the left relative to the patient)
in the epiglottitis and control groups.

A B C

Figure 2. Anteroposterior diameter of the epiglottis at the midpoint (3)
and both edges (1 on the right and 2 on the left relative to the patient) in
a transverse view from a healthy volunteer.
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tonsillopharyngitis and deep neck infections. Third, a rel-
atively small number of participants were included in our
study. However, to our knowledge, there have been no
other studies comparing sonograms of the normal epiglot-
tis and acute epiglottitis. Additionally, the observed meas-
urements of the epiglottis with epiglottitis compared to the
normal epiglottis may be valuable for diagnosing epiglot-
titis. Therefore, our investigation could be seen as a pilot
study for identifying and diagnosing epiglottitis with
sonography in the ED. In the future, a prospective study
with a larger number of patients will be needed to investi-
gate the effectiveness of sonography in diagnosing acute
epiglottitis.

In conclusion, the anteroposterior diameter of the
epiglottis was significantly different between the patients
with epiglottitis and the healthy control group. Because of
this significant difference in the anteroposterior diameter
of the epiglottis, sonography can be used as a rapid, non-
invasive, and effective diagnostic tool for identifying cases
of epiglottitis in the ED.

References

1. Cheung CS, Man SY, Graham CA, et al. Adult epiglottitis: 6 years expe-
rience in a university teaching hospital in Hong Kong. Eur J Emerg Med
2009; 16:221–226.

2. Werner SL, Jones RA, Emerman CL. Sonographic assessment of the
epiglottis. Acad Emerg Med 2004; 11:1358–1360.

3. Carey MJ. Epiglottitis in adults. Am J Emerg Med 1996; 14:421–424.
4. Hammer J. Acquired upper airway obstruction. Paediatr Respir Rev 2004;

5:25–33.

5. Bektas F, Soyuncu S, Yigit O, Turhan M. Sonographic diagnosis of epiglot-
tal enlargement. Emerg Med J 2010; 27:224–225.

6. Hung TY, Li S, Chen PS, Wu LT, et al. Bedside ultrasonography as a safe
and effective tool to diagnose acute epiglottitis. Am J Emerg Med 2011;
29:359.e1–359.e3.

7. Singh M, Chin KJ, Chan VW, Wong DT, Prasad GA, Yu E. Use of sonog-
raphy for airway assessment: an observational study. J Ultrasound Med
2010; 29:79–85.

8. Ng HL, Sin LM, Li MF, Que TL, Anandaciva S. Acute epiglottitis in
adults: a retrospective review of 106 patients in Hong Kong. Emerg Med J
2008; 25:253–255.

9. Stankiewicz JA, Bowes AK. Croup and epiglottitis: a radiologic study.
Laryngoscope 1985; 95:1159–1160.

10. Denholm S, Rivron RP. Acute epiglottitis in adults: a potentially lethal
cause of sore throat. J R Coll Surg Edinb 1992; 37:333–335.

11. Yong MG, Choo MJ, Yum CS, et al. Radiologic laryngeal parameters in
acute supraglottitis in Korean adults. Yonsei Med J 2001; 42:367–370.

12. Paik JH, Hong DY, Kim JH, et al. Normal thickness ranges for the adult
Korean epiglottis using ultrasonography. J Korean Soc Emerg Med 2006;
17:471–478.

J Ultrasound Med 2012; 31:19–2222

Ko et al—Bedside Sonography for Diagnosing Acute Epiglottitis

Figure 3. Anteroposterior diameter of the epiglottis at the midpoint (3)
and both edges (1 on the right and 2 on the left relative to the patient)
in a transverse view from a patient with a final diagnosis of acute epiglot-
titis. PEG indicates pre-epiglottic space; SM, strap muscles; and ST,
soft tissue.
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