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Abstract Peritonsillar infections are one of the most
common deep neck space infections, particularly in ado-
lescents. Inaccurate diagnosis can lead to delay in man-
agement and potentially life-threatening complications.
Contrast-enhanced computed tomography (CT) scan of
the neck traditionally has been used to diagnose
suspected peritonsillar abscess. With growing concern
over radiation exposure, there has been increasing utili-
zation of ultrasound (US) using intraoral and transcuta-
neous approaches. We chose the transcutaneous US tech-
nique due to its ease of performance in children. The
purpose of this article is twofold: a) to describe our tech-
nique of performing transcutaneous US of the tonsil
showing sonographic appearance of normal tonsil,
highlighting pertinent anatomy and unique considerations
for this modality in children, and b) to illustrate the sono-
graphic findings in the spectrum of pediatric peritonsillar
infections, which includes uncomplicated tonsillitis,
peritonsillar cellulitis, small intratonsillar abscess and
frank peritonsillar abscess. Parapharyngeal abscess can
sometimes be detected.
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infection . Tonsil . Ultrasound

Introduction

Peritonsillar infections are commonly encountered in pediatric
clinical practice. The infection usually begins as a superficial
infection or tonsillitis and progresses through peritonsillar cel-
lulitis to the end point of peritonsillar abscess, which can be
potentially life-threatening. Peritonsillar abscess is character-
ized by the collection of purulent fluid between the palatine
tonsillar capsule medially and the fascia of the superior con-
strictor muscle laterally [1, 2]. It affects children and adults but
is more common in adolescents, with an estimated incidence
of between 14 and 40 per 100,000 in patients younger than
18 years old [1]. Complications of peritonsillar abscess in-
clude sudden rupture with aspiration, extension of the infec-
tion into the mediastinum, acute airway obstruction and/or
sepsis [2, 3]. Therefore, an accurate diagnosis is crucial.

Due to the similar clinical presentation, differentiation
of peritonsillar abscess from peritonsillar cellulitis or un-
complicated tonsillitis can be very challenging based on
clinical exam alone. This distinction, however, is critical
as the management of these two entities is often different
[4–6]. Contrast-enhanced CT scan is frequently used to
confirm the diagnosis; however, it is far from ideal due
to its high cost and radiation dose, which can be up to
3 mSv [7]. Needle aspiration is considered the gold stan-
dard for diagnosis and treatment but can be extremely
difficult in awake children due to its invasive and painful
nature [4, 8].
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Ultrasound has been shown to reliably distinguish
peritonsillar abscess from peritonsillar cellulitis in a
number of small-scale studies with adults [9–13]. There
are numerous reports of use of intraoral ultrasound (US)
to assess peritonsillar abscess in adult emergency medi-
cine, but the procedure may not be well tolerated in
children due to trismus as well as the size of the intra-
cavitary probe. The transcutaneous US approach is easier
technically and much less frightening for children. It is
quickly performed and eliminates the need for topical
anesthetic spray in the oropharynx. Hence, in our insti-
tution, we have been using transcutaneous US as the
primary imaging modality to confirm peritonsillar
abscess.

Transcutaneous sonography of tonsils: technique
and protocol

How do you find the tonsil?

With the transducer positioned over the skin under the
mandible, the submandibular gland is located first. It is
seen as a well-capsulated homogeneously echogenic soft-
tissue structure beneath the mandible. The tonsil is found
immediately deep to the submandibular gland (Fig. 1).
The soft tissues of the floor of mouth including the tongue
are seen medially and the facial vessels are situated later-
ally (Fig. 2).

Patient position The patient is kept in supine position
with the neck extended while scanning. In case of
drooling and inability to lie supine, scanning can be per-
formed in semi-recumbent or sitting position. Care
should be taken to exclude epiglottitis clinically or with
a portable lateral airway radiograph prior to attempting
US examination.

Transducer A linear high frequency transducer is used,
typically 9 to 15 MHz. During scanning via the sub-
mandibular approach, the transducer is directed posteri-
orly and cephalad with the probe marker facing the
patient’s right side. For scanning in the midline ap-
proach, the transducer is held transversely in the mid-
line suprahyoid neck.

Approach Scanning can be performed via submandibular and
midline approach.

1. Submandibular approach: Transcutaneous sonogra-
phy of the tonsils is performed by placing the trans-
ducer externally over the submandibular region of

neck, just medial to the angle of the mandible [1,
4]. The entire tonsillar fossa is imaged by focusing
the transducer deep to the ipsilateral submandibular
gland in order to look for any fluid collection in-
volving the tonsil (Fig. 3). The tonsils are identified
with ease in all children from toddlers to teenagers.
Using this approach, the tonsil is visualized in both
transverse and longitudinal planes.

2. Midline approach: A midline transverse plane can be used
to show both tonsils at the same time by placing the trans-
ducer horizontally in the submental region (Fig. 4). The
tonsils are projected on either side of the midline. This
view gives a quick idea of relative involvement of tonsils.

Fig. 1 Normal bilateral tonsils in an asymptomatic 10-year-old girl. a
Gray-scale transverse image of right (Rt) neck and (b) of the left (Lt)
neck show normal tonsils (solid arrows) located deep to the
ipsilateral submandibular gland (dotted arrows). Dense echogenic
specks due to reverberation artefact (bidirectional arrows) can be
seen along the medial and posterior aspect of the tonsil representing
foci of air in the pharynx
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Protocol In experienced hands, transcutaneous tonsil US can
be performed in less than 5-10min. Our protocol is as follows:

a. Gray-scale images of the tonsil are documented in trans-
verse and longitudinal planes, one side at a time, to in-
clude both affected and unaffected sides. Midline image is
obtained when possible.

b. Tonsillar size is measured in a minimum of two
planes, transverse and longitudinal.

c. Color Doppler is used to show regional hyperemia,
lack of intrinsic vascularity in any focal fluid collec-
tion that may represent an abscess, and to identify
major neck vessels.

d. We also obtain cineloops of each tonsil in the transverse
plane to capture the entire tonsillar fossa and peritonsillar
soft tissues in a real-time video clip that can be reviewed
later.

e. Regional lymph node evaluation is included in the
protocol.

Fig. 2 Color Doppler transverse image of the right tonsil in a 5-year-old
asymptomatic girl shows normal vascularity of the right tonsil (solid
arrow). The right facial artery and vein (dotted arrow) are located along
the lateral aspect of the submandibular gland depicted anterior to the
tonsil. Part of the tongue (asterisk) is seen located medial to the tonsil

Fig. 3 Tonsil US performed via submandibular approach on a 6-year-old
volunteer (a coauthor’s child). a The image shows the correct placement of
the linear transducer in the transverse plane, the right tonsil is being imaged
with the probemarker facing the patient’s right ear in the transverse plane. b
The image shows the transducer held in the longitudinal plane underneath
the mandible with the marker directed cranially in the longitudinal plane. c
Gray-scale transverse image of the right submandibular region shows the

right tonsil (arrow) as an ovoid hypoechoic structure located deep to the
submandibular gland (dotted arrow). The right half of the tongue (asterisk)
is seen located medial to the tonsil. This high frequency image clearly
depicts the striated appearance of the tonsil. d Gray-scale sagittal image
of the right submandibular region shows the right tonsil (between solid
arrows) in maximum longitudinal dimension. Dotted arrow indicates the
submandibular gland
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Sonographic anatomy of the tonsil

What does the normal tonsil look like on ultrasound?

The palatine tonsil is an ovoid, solid lymphoid gland located
in the lateral wall of the oropharynx, between the anterior and
posterior pillars. It is bounded by the palatoglossus muscle
anteriorly and the palatopharyngeus and superior constrictor
muscles posteriorly and laterally. The tonsillar surface is irreg-
ular with numerous ingrowths of the surface epithelium
known as tonsillar crypts.

Sonographically, the tonsil is seen as a well-defined,
ovoid soft-tissue structure with subtly lobulated margins.
It is hypoechoic to the adjacent submandibular gland.
The tonsillar parenchyma has a striated appearance with
alternating linear hyperechoic and hypoechoic bands. The
striated appearance is due to the tonsillar crypts. Often,
dense echogenic mobile specks can be seen along the
medial aspect of the tonsil and these represent foci of
air in the pharynx (Fig. 1) [4].

Normal tonsillar measurement

The tonsils reach maximum size at puberty and mea-
sure up to 2 cm in longitudinal dimension [4, 10]. In
our experience, the transverse and anteroposterior di-
mension measured up to 1.5 cm in a normal tonsil,
while the longitudinal length could measure just over
2 cm. There are no studies showing normal tonsil vol-
umes at this time.

The length and anteroposterior dimension are best
measured on the longitudinal view, which may be tech-
nically difficult to obtain, while the transverse dimen-
sion is best measured on the transverse view which is
usually obtained easily (Fig. 5).

The sonographic spectrum of tonsillar and peritonsillar
infections includes:

1. Uncomplicated tonsillitis: Tonsillitis refers to inflam-
mation of the tonsil, either bacterial or viral, and man-
ifests as tonsillar hypertrophy without fluid collection.
Sonographically, the affected tonsil shows increase in
size greater than 2 cm in at least one dimension, with
preserved homogeneous echotexture. In our practice
(unpublished data), we classified tonsils into three
sonographic subtypes (Figs. 6 and 7) based on degree
of enlargement in either transverse or longitudinal
plane: mild - 2 to 3 cm, moderate - 3 to 4 cm, and
severe - greater than 4 cm.

2. Peritonsillar cellulitis: Peritonsillar cellulitis is an in-
flammatory reaction of the tissue between the capsule
of the palatine tonsil and the pharyngeal muscles,
which is caused by infection, but not associated with
a discrete collection of pus. An alternate term for
cellulitis is phlegmon [14]. Peritonsillar cellulitis is
considered to be an intermediate state between un-
complicated tonsillitis and frank peritonsillar abscess.
The sonographic appearance can be variable depend-
ing upon the degree of inflammation. Typically, the
tonsil is enlarged with heterogeneous parenchyma
and marked surrounding soft-tissue edema, which is
visualized as perifocal increased echogenicity. The

Fig. 4 Tonsil US performed via midline approach on a 6-year-old
volunteer (a coauthor’s child). a The image shows the correct
placement of the linear transducer in the midline transverse
plane with the neck fully extended and the probe marker facing
the patient’s right ear. b Midline gray-scale transverse image
obtained through the suprahyoid neck via midline approach
shows both tonsils (solid arrows), one on either side of the
midline (dotted arrow). This view is less often performed since
it is technically harder to obtain without difficulty due to the
depth of tissues involved. The tonsils are moderately enlarged in
this patient with uncomplicated tonsillitis. She was managed
successfully with antibiotics
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tonsillar parenchyma may show small ill-defined in-
ternal hypoechoic areas that may represent develop-
ing pockets of edema, hemorrhage, necrosis or puru-
lence (Figs. 8 and 9). The majority of the hypoechoic
areas measure less than 1 to 1.5 cm in size, and a
well-defined abscess cannot be appreciated. Patients
are initially managed conservatively and reassessed
in 24 h after starting antibiotics.

3. Intratonsillar abscess: Less commonly, there may be a
small intratonsillar hypoechoic pocket that represents
an intratonsillar abscess. This term may be used to
describe a discrete fluid collection with a rim of ton-
sillar parenchyma surrounding the fluid pocket on all
sides (Figs. 10 and 11). Clinically stable children with
small intratonsillar abscess respond well to intrave-
nous antibiotics [15].

4. Peritonsillar abscess: Peritonsillar abscess is a collec-
tion of pus located between the capsule of the palatine
tonsil and the pharyngeal muscles. When present, a
peritonsillar abscess is seen as a well-circumscribed
hypoechoic or anechoic fluid-filled cavity with irreg-
ular margins (Figs. 12, 13, and 14) typically along the
posterolateral aspect of tonsil. The location of ab-
scess, size and volume can be determined on the
sonogram. Contrast-enhanced neck CT shows the ab-
scess as a rim-enhancing hypodense fluid collection.
A small peritonsillar abscess, measuring less than
2 cm in size may improve on antibiotics alone [16].

5. Parapharyngeal abscess/phlegmon: Parapharyngeal
abscess/phlegmon is a deep neck infection involving

Fig. 5 Tonsil measurements in a boy, age 3 years 11 months, with
tonsillitis. a Gray-scale transverse image of the right tonsil shows the
transverse dimension AB (1.7 cm) and (b) the longitudinal view of the
right tonsil shows maximum length CD (3.2 cm) and anteroposterior
thickness EF (1.7 cm). Tonsil volume was calculated to be 4.8 cc. The
tongue (*) is along the medial aspect of the right tonsil on the transverse
image

Fig. 6 Uncomplicated moderate tonsillitis in a 16-year-old girl with a 1-
week history of sore throat and odynophagia. a Gray-scale transverse
image of the left neck and (b) gray-scale longitudinal image of the left
neck show an enlarged left tonsil (between arrows). The tonsil measured
3.2 cm in maximum dimension, compatible with moderate enlargement.
Note preserved striated architecture of tonsillar parenchyma suggesting
the uncomplicated nature of tonsillitis
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Fig. 7 Uncomplicated severe tonsillitis in a 16-year-old boy
presenting with throat pain described as 10/10 in severity and
trismus and no fever. Gray-scale transverse image of the left neck
shows a markedly enlarged tonsil between the arrows (tonsil size
was 5×4.4×4 cm). Note the heterogeneous echotexture of tonsillar
parenchyma suggesting inflammatory change. The adjacent left
submandibular gland (s) appears diminutive in comparison with
the tonsil. The right tonsil (not shown) was similarly enlarged.
The patient responded well to antibiotics

Fig. 8 Peritonsillar cellulitis in a 15-year-old girl with 3 days of
sore throat, decreased oral intake and mild trismus. Gray-scale
transverse image of the left neck shows a markedly enlarged tonsil
(solid arrow) measuring 4.2 cm in maximum dimension. The
tonsillar parenchyma is heterogeneous with scattered hypoechoic
areas (dotted arrows) within, which may represent pockets of
developing edema, purulence or necrosis. The increased
echogenicity of surrounding soft tissues suggests marked
inflammatory change. Due to the small size of the pockets,
surgical intervention was deferred and the patient was managed
medically

Fig. 9 Peritonsillar cellulitis in a 13 year-old boy with 6 days of throat
pain, left palatal swelling and trismus. Gray-scale transverse image of the
left neck shows an enlarged tonsil (arrows) with ill-defined margins and
markedly increased echogenicity of surrounding soft tissues that suggests
significant inflammatory change/cellulitis. There are two irregular
hypoechoic areas (*) within the tonsil that may represent pockets of
developing purulence or necrosis; they measured 1.5 and 1.6 cm in
maximum dimension. These were called intratonsillar abscesses;
however, no pus was obtained on bedside incision and drainage. The
pockets were either too small and missed (incision and drainage was
performed without US guidance) or the contents were not liquefied
sufficiently to be aspirated. The patient improved with antibiotics and
there were no return visits

Fig. 10 Intratonsillar abscesses in a 9-year-old girl with 6 days of throat
pain, odynophagia and mild fever. Gray-scale transverse image of the left
neck shows an enlarged tonsil with heterogeneous parenchyma and
surrounding cellulitis. There are three irregular hypoechoic areas (*)
within the tonsil that are fairly well circumscribed and may represent
pockets of developing purulence or necrosis. The largest measured
1.5 cm in maximum dimension; the other two were subcentimeter in
size. These were called intratonsillar abscesses. Due to their small size,
they were managed medically
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Fig. 11 Intratonsillar abscess in a 12-year-old boy with 3 days of
throat pain and palatal swelling. Gray-scale transverse image of the
left neck shows an enlarged tonsil (enclosed in arrows) with
surrounding cellulitis. There is a well-circumscribed hypoechoic
area (*) measuring 1.5× 1.0 cm within the tonsil that may
represent a pocket of developing purulence or necrosis. Due to the
small size and favorable clinical findings, the patient was treated
with antibiotics

Fig. 12 Peritonsillar abscess in a 5-year-old boy with 5 days’ history of
streptococcal pharyngitis, tenderness in the left neck and trismus. aGray-
scale transverse image of the left neck shows an enlarged tonsil (between
arrows) with a focal irregularly marginated hypoechoic area (outlined)
measuring 2.7×2.5×2.3 cm along the lateral aspect of the left tonsil,

compatible with peritonsillar abscess. b Color Doppler image shows
lack of internal vascularity in the abscess with peripheral hyperemia. c
Coronal contrast-enhanced CT scan of the neck also shows the left-side
peritonsillar abscess (*). Incision and drainage in the operating room
yielded copious amounts of frank pus

Fig. 13 Peritonsillar abscess in a 17-year-old boy with 7 days’ history of
sore throat and trismus. On clinical exam, he had right palatal fullness and
deviation of uvula to the left. aGray-scale transverse image of the right neck
shows an enlarged tonsil (T) with a focal irregularly marginated hypoechoic
area (between arrows) measuring 3.1×2.5×1.8 cm along the lateral aspect of
the left tonsil, compatible with peritonsillar abscess. b Coronal contrast-
enhanced CT scan of the neck (performed at an outside hospital prior to
presentation) shows the right-side peritonsillar abscess (*). During incision
and drainage in the operating room, 10 ml of pus was obtained
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the parapharyngeal space. It can develop at any age
but is most commonly seen in children and adoles-
cents. Initially, symptoms are similar to acute pharyn-
gitis or uncomplicated tonsillitis and may progress
due to spreading inflammation and infection.
Figure 15 shows a parapharyngeal phlegmon that
was detected on neck US being performed to look
for suspected peritonsillar abscess. In a patient with
a parapharyngeal abscess or phlegmon, the tonsil it-
self will be identified separately from the abscess,
which will be typically posterior to the tonsil and
not contiguous with it. Once the tonsil is shown to
be uninvolved on sonography, additional cross-
sectional imaging could be considered. CT scan of
the neck may help to identify concomitant spread of
infection to other neck spaces [13].

Conclusion

Knowledge of sonographic appearance of the normal
tonsil and various peritonsillar infections can help the
radiologist make the correct diagnosis. Accurate diagno-
ses positively impact management decisions and patient
care. Transcutaneous US is an ideal diagnostic modality
for evaluation of the tonsils in children, and it can re-
liably differentiate peritonsillar abscess from other ton-
sillar infections. It is quick, noninvasive, painless, cost-

effective and easily available. Furthermore, it does not
require ionizing radiation or sedation. In our institution,
transcutaneous US is an integral part of the algorithm
(Fig. 16) to evaluate for peritonsillar abscess, and it
plays a critical role in identifying patients who will
not need surgical intervention.

Fig. 14 Peritonsillar abscess in a 10-year-old girl with 5 days’
history of sore throat, odynophagia, an inability to handle
secretions and uvular deviation. Gray-scale transverse image of the
left neck shows an enlarged tonsil (T) with a thick-walled
hypoechoic area (between arrows) measuring 3.1×1.8×1.7 cm
along the lateral aspect of the left tonsil, compatible with
peritonsillar abscess. The left submandibular gland (*) is located
superficially. She underwent incision and drainage in the operating
room and copious pus was expressed

Fig. 15 Parapharyngeal phlegmon in a 5-year-old boy with 6 days
of right neck pain and stiffness, fever and trismus. a Gray-scale
transverse image of the right neck shows a mildly enlarged right
tonsil (T) with the submandibular gland seen anteriorly. There is a
focal round, heterogeneously hypoechoic area (*) measuring 1.7×
1.5 cm located posterolateral to the right tonsil that is concerning
for developing abscess pocket. Significant perifocal donut-shaped
soft-tissue thickening is noted suggesting phlegmon formation
(between arrows). There is no peritonsillar abscess. b Axial
contrast-enhanced CT scan of the neck confirms the right-side
parapharyngeal hypodense rim-enhancing pocket (*). Upon
incision and drainage, less than 1 cc of dirty fluid was aspirated
but there was no frank pus
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