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The trumpet maneuver, a technique to inflate the hypopharynx
with air, allows visualization of the pyriform sinuses and retro-
cricoid area during both fiberoptic examination and CT scan-
ning. The technique is useful in delineating both normal and ab-
normal anatomy, and is especially useful in the evaluation of
patients with hypopharyngeal symptoms in whom there is a low
suspicion of anatomic disease. The methods, endoscopic photo-
graphs, and CT scan images are presented. HEAD & NECK
11:231-236, 1989

Since the work of Chevalier Jackson,! direct
laryngoscopy has remained the gold standard for
assessment of lesions of the hypopharynx. Al-
though never questioned for its definitiveness,
numerous other techniques have been developed
to assist the otolaryngologist/head and neck sur-
geon in assessing the hypopharynx to determine
if direct laryngoscopy is indicated or to provide
preliminary information before endoscopy. Indi-
rect examination by mirror allows the examiner

Acknowledgment: We thank Lola Armstrong for manuscript preparation.
From the Departments of Otolaryngology/Head & Neck Surgery (Dr. Hil-
lel) and Radiology (Dr. Schwartz), Seattle V.A. Medical Center, Seattle,
Washington and the Departments of Otolaryngology/Head & Neck Sur-
gery (Dr. Hillel) and Radiology, University of Washington, Seattle, Wash-
ington.

Address reprint requests to Dr. Hillel at Otolaryngology/Head & Neck
Surgery (112/0T0O), V.A. Medical Center, 1660 South Columbian Way,
Seattle, WA 98108.

Accepted for publication August 9, 1988.

0148-6403/1103/0231 $04.00/6
© 1989 John Wiley & Sons, Inc.

Trumpet Maneuver to Examine Pyriform Sinus and Retrocricoid

a good view of the endolarynx and, during pho-
nation, a view of the opening of the pyriform si-
nuses. This view has been enhanced tremen-
dously in recent years by fiberoptic telescopes,
both rigid and flexible.

In spite of these technological advances, the
retrocricoid area and the pyriform sinuses, espe-
cially at the apices, remain incompletely exam-
ined other than by direct laryngoscopy. The ex-
aminer can observe indirect signs of involvement
in these areas such as pooling of saliva, but must
rely on the history and clinical judgment to de-
termine if further investigation is needed. To en-
hance our clinical examination, we have em-
ployed a technique to distend the hypopharynx
with air that has allowed visualization of the
apices of the pyriform sinuses and the retro-
cricoid area during fiberoptic examination. This
distention maneuver is distinct from a Valsalva
maneuver, which concentrates increased pres-
sure below the vocal cords, but is rather similar
to the action employed by trumpet players to
generate a sustained high air pressure to play
their instruments.

Radiographic assessment with barium con-
trast studies®® can often indicate abnormal fill-
ing of a pyriform sinus, but this technique is
most effective in delineating large lesions. More
recently, computerized axial tomography (CT)*
and magnetic resonance imaging (MRI)® have
provided improved delineation of hypopharyn-
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geal pathology, especiallf when submucosal le-
sions are present. However, the pyriform sinus
apices and retrocricoid region can often be diffi-
cult to evaluate because these potential spaces
are usually collapsed during quiet breathing. Re-
cent advances in CT technology have allowed im-
ages to be acquired rapidly. Phonation® and the
modified Valsalva maneuver’® have been uti-
lized to “dynamically” CT scan the laryngeal and
pharyngeal structures. However, even when
these techniques are employed, superficially
infiltrating lesions and deeper submucosal le-
sions can frequently be difficult to evaluate. In
addition, we discovered that patients often had
difficulty maintaining their position within the
CT gantry and that distention was often incom-
plete. To improve our CT examinations, we have
used a variation of the modified Valsalva tech-
nique that fully distends the hypopharynx and
minimizes patient movement during the ma-
neuver.

We present the use of the “trumpet maneu-
ver,” an adaptation of previous distention tech-
niques, for evaluation of the pyriform sinuses
and retrocricoid region during both fiberoptic
and radiographic examinations.

METHODS AND CASE PRESENTATIONS

Fiberoptic Examination. The nasal mucosa is
sprayed with 1/2% Neo-synephrine (Winthrop
Consumer Products) and 4% xylocaine. In some
patients, the posterior oropharynx is also
sprayed with 10% xylocaine. A 2.7-mm flexible
fiberoptic telescope is inserted through the nose,
and the tip of the instrument is placed just be-
yond the epiglottis such that the endolarynx is
visualized. Standard observations of the vocal
cords and aryepiglottic folds are made (Figure
1A). The patient is asked to phonate to assess vo-
cal cord mobility and the superior aspects of the
pyriform sinuses are examined. Then the pa-
tient, previously instructed in the trumpet ma-
neuver, is asked to place his index finger be-
tween his lips. He is then instructed to “blow as
hard as he can on his finger, as though he were
trying to inflate a balloon.” At this point, the pa-
tient’s cheeks will puff outward, the larynx will
elevate, and the pyriform sinuses and retro-
cricoid will balloon outward (Figure 1B). The up-
ward movement of the larynx often is disorient-
ing to the examiner as the position of the tip of
his fiberoptic telescope changes relative to the
larynx. The patient is usually able to maintain
his position for 10-30 seconds, which allows
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enough time for the examiner to manipulate the
telescope into position. Our experience has been
that an overview of both pyriform sinuses and
the retrocricoid region can be achieved during
the first trumpet maneuver. The apices of the pyr-
iform sinuses are usually examined on succes- §
sive trumpet maneuvers. In some patients, the 3
retrocricoid examination has allowed clear visu-
alization of the cricopharyngeal area.

Case 1: A 62-year-old man who refused surgi-
cal treatment underwent radiotherapy for a
T3N1MO supraglottic tumor. At the completion
of his radiotherapy, he was noted to have persis-
tent tumor and significant supraglottic erythema :
and edema (Figure 2A). Routine fiberoptic endos-
copy was unable to determine if the mucosal in- -
volvement of the right aryepiglottic fold ex- -
tended along the medial wall of the pyriform
sinus. Fiberoptic endoscopy employing the trum-
pet maneuver (Figure 2B and C) demonstrated -
no mucosal involvement of the pyriform sinus
and esophageal inlet.

CT Examination. We have employed a Picker
1200 scanner, which has a scan time of 3.5 sec-
onds per slice. Scans are performed at 5-mm in-
tervals from the base of the skull to the apex of
lung during which 150 cc of Conray 60 is admin-
istered. The pyriform sinus and retrocricoid re-
gions are scanned during quiet respiration
(Figure 3A). After this initial non-distension °
scan, the patient is approached and asked not to
move within the gantry as a crimped straw is
placed between his lips. Rather than using the
vigorous trumpet maneuver elicited during fi-
beroptic examination, a less vigorous maneuver
is employed for CT. The patient is asked to blow
through the straw as CT scans are repeated
through the previously located hypopharyngeal
regions. In almost all cases, patients have been
able to sustain a continuous and adequate blow-
ing motion through the straw for the required
scanning interval period (Figure 3B). Overall,
this maneuver adds approximately 5 minutes to
the total scanning time.

Case 2: A 67-year-old man with hoarseness was
noted on indirect examination to have an exo-
phytic mass on a fixed left true vocal cord, which
extended superiorly to the false cord and the
aryepiglottic fold. Nondynamic CT scanning
(Figure 4A) demonstrated a thickening of the
left aryepiglottic fold but was unable to deter-
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FIGURE 1. (A) Standard view of the superior aspect of the pyriform sinuses in a normal patient. (B) View of the larynx, pyriform si-
nuses, and retrocricoid during the trumpet maneuver in a normal patient. Note that the vocal cords are slightly apart during the inflation

of the hypopharynx.

FIGURE 2. (A) Standard fiberoptic endoscopic view of the thick-
ened right aryepiglottic fold and interarytenoid area of the pa-
tient in case 1. Note the limited view of the pyriform sinus and
retrocricoid area. From this view, involvement of the pyriform si-
nus cannot be determined. (B) Note the distention of the right
pyriform sinus and retrocricoid area during the trumpet maneu-
ver. The thickened right aryepiglottic fold remains apparent, but
no obvious disease is noted at the superior aspect of the pyri-
form sinus. (C) As the fiberoptic telescope is advanced during
the trumpet maneuver, the entire apex of the pyriform sinus can
be seen to be free of tumor.
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FIGURE 3. (A) Nondynamic CT scan in a normal patient at a level just above the arytenoids. (B) Dynamic CT scan during the trumpet

maneuver in the same patient at the same level. Note the distention of the pyriform sinuses and the retrocricoid area.

mine if there was involvement of the medial wall
of the pyriform sinus. Dynamic CT scanning
with the trumpet maneuver (Figure 4B) showed
a persistent thickening of the left aryepiglottic
fold but demonstrated that there was no mucosal
involvement of the left pyriform sinus. Direct
laryngoscopy under general anesthesia demon-
strated a fixed true vocal cord with a mass ex-
tending superiorly onto the left false cord with
thickening of the left aryepiglottic fold. No other
tumor extension was noted.

Case 3: A 73-year-old man with right-sided sore
throat was noted on indirect examination to
have a lesion extending from his right true vocal
cord superiorly across his false cord up to the
vallecula. The right aryepiglottic fold and medial
wall of the right pyriform sinus also appeared to
be involved. Non-dynamic CT scanning (Figure
5A) demonstrated fullness involving the right
supraglottis and right pyriform sinus. Dynamic
CT scanning with the trumpet maneuver (Figure
5B and C) confirmed the involvement of the pyri-

A

FIGURE 4. (A) Nondynamic CT scan of case 2 at the level of the false cords. Note the thickening of the left aryepiglottic fold and
medial wall of the pyriform sinus. (B) Dynamic CT scan of case 2 at the same level with the trumpet maneuver. Note that the left

e

B
the

aryepiglottic fold remains thickened but the left pyriform sinus distends normally without evidence of involvement. The arytenoids are
more visible in this scan because the larynx has rotated upward during the trumpet maneuver.

234 Trumpet Maneuver to Examine Pyriform Sinus and Retrocricoid

HEAD & NECK  May/June 1989

S R

e




form sinus. The pyriform sinus apex filled with
air but did not distend fully. Direct laryngoscopy
under general anesthesia demontrated an exo-
phytic lesion, which appeared to originate in the
right supraglottic larynx. The lesion had endola-
ryngeal extension inferior to the level of the
right false cord. The tumor extended along the
right medial wall of the pyriform sinus to but not
including the apex. The lateral hypopharyngeal
wall was also involved.

DISCUSSION

While the endolarynx, the aryepiglottic folds,
and the openings into the pyriform sinuses usu-
ally can be seen without difficulty, the apices of
the pyriform sinuses and the retrocricoid area
must often be judged indirectly. Due to concern
for missing a lesion in the apex of the pyriform
sinus, as well as for the heightened sensitivity to
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FIGURE 5. (A) Nondynamic CT scan of case 3. Note the
soft tissue fullness involving the right pyriform sinus and
the right false cord. Both pyriform sinuses demonstrate
minimal aeration. Motion artifact is present on this scan
during quiet breathing. (B) Dynamic CT scan with the
trumpet maneuver demonstrates improved definition of
the pyriform sinuses and glottic region. The left pyriform
sinus distends normally while the right pyriform sinus and
glottic region remain abnormally full. The retrocricoid re-
gion also remains full due to tumor involvement. Motion
artifact is not present on this scan. (C) Dynamic CT scan
of case 3 at a lower level. Note that the apex of the right
pyriform sinus distends minimally while on the left side,
the distended appearance of the apex indicates no tumor
involvement.

medical/legal standards of practice, direct laryn-
goscopy is often performed to rule out possible le-
sions even in cases of low suspicion.

The pyriform sinuses and the retrocricoid re-
gion are both potential spaces in the hypophar-
ynx. Air distention with the trumpet maneuver
is effective in changing these potential spaces to
air-containing structures. We have found this
technique especially useful to obtain a complete
examination in patients who would otherwise re-
quire direct laryngoscopy to fully visualize these
regions. In most patients, the trumpet maneuver
with a flexible fiberoptic laryngoscope allows a
thorough, complete, and if necessary, photo-docu-
mented examination of the entire retrocricoid
and pyriform sinuses.

CT imaging has become part of the standard
work-up for pathology in the head and neck area
and is a useful adjunct to the clinical examina-
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tion. However, when the mucosal surfaces of the
hypopharynx are collapsed, the pyriform sinuses
and retrocricoid areas can be difficult to inter-
pret. The trumpet maneuver can change these
incompletely imaged potential spaces into well-
visualized air-containing structures. The maneu-
ver provides the radiologist with a second view of
the hypopharynx, which is dynamic and permits
an evaluation of the thickness, distensibility,
and contour of the aryepiglottic folds, the pyri-
form sinuses, and the retrocricoid mucosa. Al-
though this technique cannot distinguish be-
tween tumor, infection, and postradiation edema,
both superficial mucosal and deep tissue involve-
ment can often be better defined than when non-
distended images are utilized alone.

CONCLUSION

The trumpet maneuver is a useful technique
to enhance fiberoptic and CT examination of
the hypopharynx. The increased visualization
achieved by air distention in patients with low
suspicion of anatomic pathology can eliminate
the need for further evaluation either radio-
graphically or by direct laryngoscopy. The air-
contrast views obtained during CT scanning of-
fer improved definition of hypopharyngeal
structures that are often obscured by the direct
apposition of mucosal surfaces. Our experience
with the trumpet maneuver has shown it to be
an additional technique for both the otolaryngol-
ogist and radiologist in the evaluation of head
and neck patients.
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