
214

Accuracy of Ultrasound in Diagnostics of 
Odontogenic Infection in Layers of Temporal and 
Parotid Masseter Region

Olha S. Cherniaka, Oksana V. Ripolovskab, Oleksandr A. Nozhenkoc, & Ievgen I. Fesenkod

Head & Neck Infection | Ultrasound: Case Report + Video

a  Head, Department of Ultrasound, Regional Diagnostic Center, Kyiv 
Regional Clinical Hospital, Kyiv, Ukraine. 

b Deputy Head Physician, Kyiv Regional Clinical Hospital, Kyiv, Ukraine 
(current position).
Physician of Ultrasound Diagnostics, Department of Ultrasound, Regional 
Diagnostic Center, Kyiv, Ukraine (position at moment of material  

с Oral and Maxillofacial Surgeon, Center of Maxillofacial Surgery and 
Dentistry, Kyiv Regional Clinical Hospital, Kyiv, Ukraine. 

d PhD, Assistant Professor. Department of Oral & Maxillofacial Surgery, 
Private Higher Educational Establishment “Kyiv Medical University”, Kyiv, 
Ukraine (current position). 
Center of Maxillofacial Surgery, Kyiv Regional Clinical Hospital, Kyiv, 
Ukraine (place of work at moment of article preparing).

dtjournal.org

* Corresponding author address: 1 Bahhovutivska Street, Kyiv 04107, 
Ukraine.
Department of Ultrasound, Regional Diagnostic Center, Kyiv Regional 
Clinical Hospital.
E-mail: cherniak.os@gmail.com (Olha Cherniak)

E-mails of the co-authors:
ripolovskaya08@gmail.com (Oksana Ripolovska)
alexdent@ukr.net (Oleksandr Nozhenko)
i.i.fesenko@dtjournal.org (Ievgen Fesenko)

Paper received 16 June 2019
Accepted 05 September 2019
Available online 30 September 2019

https://dx.doi.org/10.23999/j.dtomp.2019.9.2.
© 2019 OMF Publishing, LLC. This is an open access article under the CC 
BY license (http://creativecommons.org/licenses/by-nc/4.0/).

Purulent processes in the soft tissues of head and 
neck areas are often challenging even to experienced 
oral and maxillofacial surgeons. It is usually very 
disputable and unclear in what soft tissue layers a 
collection of pus is present.1 Knowledge of precise 
localization of purulent content is crucial for 
decisions regarding surgical intervention.1 There 
is a bunch of literary sources2-5 which describe 
diverse aspects of diagnostics and management 
of purulent head and neck conditions, but not 

enough number of articles6-8, presenting a profound 
description of ultrasound (US) images in those 
patients. And even many fewer studies focus on 
ultrasound upon infection of masticatory space.9, 

10 Despite the fact that many reports contain data 
about ultrasonography of masseter muscle in non-
purulent cases,11, 12 there is complete lack of studies, 
presenting good quality US scans with supplement 
video materials of infection in both parotid masseter 
and temporal region. We present a sequence of 

Video

SUMMARY

The current study presents the case of a first well described profound ultrasound (US) soft tissues 
examination in a 65-year-old female with odontogenic phlegmon of the masticator space. Consecutive 
preoperative clinical images, sonograms and US cine loops in comparison with asymptomatic side are 
presented and described. Terminology related with head and neck purulent conditions in the area of 
temporal and a masseter region is fundamentally analyzed. 
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US images with three videos describing case of a 
65-year-old woman with a severe odontogenic 
infection of temporal and parotid masseter regions. 
The purpose of our report is to cover the gap about 
US anatomy and investigation of masticatory 
space13 upon severe infection; the anatomical and 
nosological terminology will be discussed as well. 

CASE

A 65-year-old female presented to the Kyiv 
Regional Clinical Hospital with 8-day history of 
increasing swelling first involved the right parotid 
masseter area and then also in right temporal area 
after a several day pain in the right lower second 
molar, severe trismus, fever, and orofacial pain. 
Clinical examination showed a notable right-side 
“hourglass” view2 (Figs 1 and 2) and palpation 
revealed painful tenderness in the swelled areas. 
Ultrasonography (model: HD11 XE, Philips) was 
performed by an experienced (11 years) physician 
of ultrasound diagnostics (O.S.C.) using linear 
transducer (12-3 MHz). For better understanding 
the soft tissue changes at sonograms of the areas 
of complaints we started US examination from 
the contralateral asymptomatic side. Gray scale 
sonograms of the left asymptomatic parotid masseter 
region (Fig 3) revealed no signs of inflammation: 
masseter muscle was 0.69 cm in thickness what was 
two times thinner than the inflamed contralateral 
masseter muscle. Seizes and echogenicity of the 
left parotid gland and subcutaneous cellular tissue 
were also not changed. There can usually be an 
assertion that it is worth measuring and comparing 
the size of the masseter muscle while relaxing the 
muscle and maximal occlusion.12 But in our case, 
as the patient had a trismus, the measurements on 
both sides were conducted in the same conditions. 
Sonograms of the left asymptomatic temporal 
region (Fig 4) showed no signs of inflammation in 
the soft tissues. B-mode US of the right masseter 
muscle (Fig 5) confirmed its enlargement up 
to 2.08 cm and subcutaneous cellular tissue 
(indicated by two ‘×’ calipers) – up to 0.8 cm. 
Dissociation of masseter fibers by hypoechoic 
fluid (pus) indicated for the surgeons that middle 
layer of masseter region have to be drained. Figure 
6 (gray scale sonogram) shows a collection of 
significant amount of anechoic fluid, i.e., purulent 
content in our case, between outer surface of the 
mandibular ramus and fibers of masseter muscle as 

a typical location of submasseteric space abscess. 
This US data indicated to surgeons the fact that 
the deep layer of masseter region should also be 
drained. Color Doppler sonogram (Fig 7) of a 
right inflamed masseter muscle showed a striking 
increase of intramuscular vascularity, indicating 
the inflammatory hyperemia. Noted a significant 
swelling of subcutaneous cellular tissue and the 
masseter muscle was enlarged in two times (up 
to 2.2 cm). A collection of hypoechoic fluid (pus) 
between the muscle fibers is also indicated in Figure 
7. The Videos 1-3 (Supplemental Video Content) 
clearly demonstrate location of purulent content in 
deep layers of masseter region, behind zygomatic 
arch, and temporal area. Videos are available in 
the page of the full-text article on dtjournal.org 
and in the YouTube channel ‘Videos DTJournal’, 
available at https://youtu.be/s8E0pws6M6U 
(Video 1), https://youtu.be/eKJlEq7PJTU (Video 
2), and https://youtu.be/VEkx2GK2LZU (Video 
3). Total duration of every video is 03 sec. Thus, US 
data gave to the surgeons a clear information that 
purulent content is located 1) between masseter 
muscle fibers, 2) between external surface of the 
ramus and masseter muscle, 3) involved fat pad of 
the temporal fascia, 4) fat pad deep to temporal 
fascia, 5) dissociating fibers and tendons of the 
temporal muscle, and reached 6) space between 
temporalis muscle and pericranium. According 
to Flynn anatomic spaces gradation of infection 
process severity, our case, with partial masticatory 
space involvement, related to moderate severity.14 
The surgery was done under general anesthesia 
with fixation of double perforated tubular drainage 
systems for 3 days (with every day irrigation 
by antiseptic solution: 0.02% chlorhexidine 
hydrochloride). All locations in which the pus 
is visualized upon US have been confirmed 
presenting during the surgery.

DISCUSSION

First, before analyzing our case, we need to thoroughly 
discuss the terminology of purulent processes in 
head and neck areas accepted in different scientific 
works and countries. Five main terms, related with 
purulent inflammation in soft tissue layers, are very 
common in English-language sources: 1) cellulitis 
(synonym: inflammatory infiltrate), 2) abscess, 3) 
phlegmon, 4) necrotizing fasciitis, and 5) purulent-
necrotic phlegmon.2 

ACCURACY OF ULTRASOUND: INFECTION OF TEMPORAL AND PAROTID MASSETER REGION
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FIGURE 1. Anterior view of patient with diagnosis odontogenic phlegmon of the right parotid masseter and temporal regions before treatment. 
A significant swelling in the right temporal (arrowhead) and parotid masseter region (arrow) is representing an “hourglass” view.2 Printed with 
permission and copyrights retained by O.A.N.

CHERNIAK ET AL
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FIGURE 2. Lateral view demonstrates swelling in the right temporal (white asterisk) and parotid masseter region (black asterisk) with no signs of skin 
redness, which indicates that purulent content localized in the deep layers of soft tissues. Printed with permission and copyrights retained by O.A.N.

ACCURACY OF ULTRASOUND: INFECTION OF TEMPORAL AND PAROTID MASSETER REGION
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FIGURE 3. Transverse gray scale sonogram of the left asymptomatic parotid masseter region. Notes no signs of inflammatory process: masseter 
muscle (between ‘+’ calipers) is 0.69 cm in thickness and it`s two times thinner than the inflamed contralateral masseter muscle. Connective tissue 
membranes between masseter sections and layers are indicated by arrowheads. Seizes and echogenicity of the left parotid gland (asterisk) and 
subcutaneous adipofascial tissue (circle) are not changed. Thick hyperechoic line (arrow) represents external surface of the mandibular ramus. 
Hashtag indicates artifact of acoustic shadowing, which is a result of reflection of US waves from the mandible and parotid fascia labeled by curved 
arrow. Printed with permission and copyrights retained by O.S.C. and I.I.F.

CHERNIAK ET AL
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FIGURE 4. Oblique gray scale sonogram of the left asymptomatic temporal region shows no signs of inflammation in subcutaneous adipose tissue 
(open circle) or in other layers. Epidermis and derma are indicated by quadrate, tempoparietal fascia is indicated by white arrowhead, lumen of the 
vessel – by waved arrow, place of split of temporal fascia – by arrow, fat pad of temporal fascia – by small closed circle, tendons of temporal muscle 
– by asterisk, cellular tissue beneath temporalis – by curved arrow, outer surface of the bone of the lateral side of the skull – by black arrowhead. 
Printed with permission and copyrights retained by O.S.C. and I.I.F.

ACCURACY OF ULTRASOUND: INFECTION OF TEMPORAL AND PAROTID MASSETER REGION
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FIGURE 5. Transverse gray scale ultrasound demonstrates a swelling of the right masseter muscle (is indicated by two ‘+’ calipers) up to 2.08 
cm and subcutaneous cellular tissue (is indicated by circle) up to 0.8 cm. Notes dissociation of masseter fibers (arrowhead) by small amounts of 
hypoechoic fluid (purulent content). Outer surface of the mandibular ramus is indicated by arrow and parotid gland – by hashtag. Printed with 
permission and copyrights retained by O.S.C. and I.I.F.

CHERNIAK ET AL
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FIGURE 6. This transverse gray scale sonogram shows a collection of significant amount of anechoic fluid (asterisks), i.e., purulent content, between 
outer surface of the mandibular ramus (arrow), fibers of masseter muscle (arrowhead), right parotid gland (hashtag) which displaced by a collected 
pus. Subcutaneous tissue is labeled by circle. Printed with permission and copyrights retained by O.S.C. and I.I.F.

ACCURACY OF ULTRASOUND: INFECTION OF TEMPORAL AND PAROTID MASSETER REGION
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FIGURE 7. Transverse color Doppler sonogram shows a right inflamed masseter muscle (is indicated by two ‘+’ calipers) with a striking increase 
of intramuscular vascularity (arrowheads), which indicates an inflammatory hyperemia. Notes a significant swelling of subcutaneous adipofascial 
tissue (circle) and the masseter muscle is enlarged in two times (up to 2.2 cm). Notes a collection of hypoechoic fluid between the muscle fibers. 
Arrow indicates outer surface of the mandibular ramus. Printed with permission and copyrights retained by O.S.C. and I.I.F.

CHERNIAK ET AL
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VIDEO 1. Supplemental Video Content shows the gray scale ultrasound examination of the right masseter muscle. A: Intramuscular collection of 
pus is indicated by arrowheads. B: A swelled subcutaneous adipose tissue is labeled by circle, blade tendon of the internal masseter – by arrowhead, 
outer cortical plate of ramus – by arrow. Video is available in the page of the full-text article on dtjournal.org and in the YouTube channel ‘Videos 
DTJournal’, available at https://youtu.be/s8E0pws6M6U.

   Video time: 00:01    Video time: 00:01A B

QR code leads to that video at
DTJournal`s YouTube channel

Videos DTJournal

Total video`s duration: 03 sec.

ACCURACY OF ULTRASOUND: INFECTION OF TEMPORAL AND PAROTID MASSETER REGION
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VIDEO 2. Supplemental Video Content shows the gray scale US examination of the lower part of the right temporal region. Arrowhead is indicated 
on outer surface of the right zygomatic arch, hashtag – on acoustic shadowing, asterisks – on pus, curved arrow – on fibers of temporalis, arrow 
– on surface of cranial bone. Video is available in the page of the full-text article on dtjournal.org and in the YouTube channel ‘Videos DTJournal’, 
available at https://youtu.be/eKJlEq7PJTU.

   Video time: 00:03

QR code leads to that video at
DTJournal`s YouTube channel

Videos DTJournal

Total video`s duration: 03 sec.

CHERNIAK ET AL
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QR code leads to that video at
DTJournal`s YouTube channel

Videos DTJournal

Total video`s duration: 03 sec.

VIDEO 3. Supplemental Video Content demonstrates the gray scale ultrasound examination (A, B) of swelled soft tissues of the right parotid 
region. Epidermis and dermis are indicated by quadrate. Black arrow labeles temporoparietal fascia, white arrow – temporal fascia to the area 
of its split. Arrowheads indicate well-defined collection of hypoechoic heterogenic fluid (i.e., pus), which is located between periosteum (i.e., 
pericranium) and tendons/fibers of temporal muscle. Сurved arrow indicates suture between bones of the lateral side of the skull. Open circle labeles 
subcutaneous cellular tissue, closed circle – fat pad of temporal fascial, and waved arrow – lumen of the vessel located between temporoparietal 
fascia and temporal fascia. Video is available in the page of the full-text article on dtjournal.org and in the YouTube channel ‘Videos DTJournal’, 
available at https://youtu.be/VEkx2GK2LZU.

ACCURACY OF ULTRASOUND: INFECTION OF TEMPORAL AND PAROTID MASSETER REGION

   Video time: 00:00    Video time: 00:01A B
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Fragiskos states that the term ‘cellulitis’ has 
prevailed over the term ‘phlegmon’ which was 
abandoned.15 He described cellulitis as an acute, 
diffuse inflammatory infiltration of the loose 
connective tissue found underneath the skin with 
no pus in initial stages and with purulent content 
in advanced stages.15 In other study was found that 
cellulitis (in some East European states it terms as 
inflammatory infiltrate) occurs in two forms: the 
first as an independent disease, the second as an 
early phase of a purulent inflammatory process.2 

Bertolus et al emphasized that treatment only by 
antibiotics is possible only in early clinical stages 
of cellulitis, the advanced purulent stages can 
be complicated by necrotizing fasciitis, abscess, 
mediastinitis, thrombosis of the cavernous sinus, 
and septic shock.16, 17 Rath et al supported the 
previously mentioned authors and described 
cellulitis as a common, bacterial, non-purulent 
infection spreading diffusely along the skin. In 
their prospective study is also emphasized that 
suppurative form of cellulitis can also develop.18 

All sources are unanimous in defining the term 
‘abscess’ describing it as a limited collection of 
purulent content. 

The authors from Post-Soviet countries 
predominantly terms the diffuse purulent 
inflammation in the soft tissues as ‘phlegmon.’2, 19 and 
are using it in the next combination: ‘phlegmon of 
floor of the mouth’, ‘phlegmon of the submandibular 
area’, ‘phlegmon of the neck’, etc. The authors from 
the rest of the world are widely using the term 
‘phlegmon’ in head neck, thoracic, abdominal 
surgery, and orthopaedics in the next combinations: 
‘retropharyngeal phlegmon20, 21’, ‘phlegmonous 
esophagogastritis22’, ‘abdominal phlegmon23’, 
‘appendicial phlegmon24’, ‘phlegmon of the hand25, 26’, 
‘phlegmon of the digital flexor tendon sheaths27’, etc.

The term ‘necrotizing fasciitis’ (NF) has synonyms 
haemolytic streptococcus gangrene and flesh-eating 
bacteria syndrome.28 NF of the head and neck is 
usually named as cervicofacial necrotizing fasciitis 
17 and described according to Marchesi et al as an 
infection which proceeds from the subcutaneous 
cellular tissue to the underlying superficial and deep 
fascial planes causing tissue necrosis that does not 
involve muscles.

Malik et al29 and Chunduri et al30 stated that NF 
may also be accompanied by necrosis of muscles, 
gland tissue and even bone. Puvanendran et al31 

indicated classification of NF according to: 

Microbiology (polymicrobial or monomicrobial).
Anatomy.
Depth of infection. 

Another term, ‘purulent-necrotic phlegmon’, 
which is frequently use by authors from East 
European states, described as purulent conditions 
of the soft tissues which associated with its necrosis 
and presence of tissues which looked as a ‘boiled 
meat2.’ And to our opinion it can be considered as 
synonymous with the NF.

Understanding the anatomical landmarks and 
ultrasound appearance of the parotid masseter and 
temporal region at non-symptomatic and swelled 
sides is also crucial in understanding and describing 
of our case.

Fascial coverage of the masseter muscle and 
parotid gland is perfectly described by Hînganu 
et al.32 Masseteric and parotid fascias (also used 
a collective term for describing both fascias 
– ‘parotideomasseteric fascia’2, 33 [synonyms: 
parotideomasseteric fascia9, parotid-masseteric 
fascia34]) present distinctive structures on 
ultrasound images. During US they are visualized as 
very thin hyperechoic linear structure which covers 
lateral surface of the masseter muscle and parotid. 
Tymofieiev stated that parotid fascia, which forms 
a capsule for parotid gland, gives many processes 
inside the gland, which in the form of processes 
divide it into separate lobules.2

Masseter muscle consists of three sections: 
1) superficial, 2) middle, and 3) deep (internal 
masseter).11 Busato et al11 described that the deep 
masseter composed of 3 layers: outward, middle, and 
inward. 

Analyzing ultrasound images of the temporal 
area, we adhered to the standardized nomenclature 
of Davidge et al35 for the anatomic structures of the 
temporoparietal region:

Skin.
Subcutaneous adipose tissue.
Temporoparietal fascia.
Loose areolar tissue plane.
Superficial leaflet of temporal fascia.
Fat pad of temporal fascia.
Deep leaflet of temporal fascia
Fat pad deep to temporal fascia. 
Temporalis (synonym: temporal muscle).
Pericranium (i.e., periosteum of the outer side of 
the cranial bones).

3.

1.
2.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

CHERNIAK ET AL
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It should be noted, that the presence or absence 
of fat pad between temporoparietal fascia and 
superficial leaflet of temporal fascia may be variable 
and depend on individual characteristics, such as 
obesity.35 Markiewicz, Ord, and Fernandes stated 
that temporoparietal fascia is continuous below 
the zygomatic arch as the superficial musculo-
aponeurotic system (SMAS).36

Many fibers of temporalis muscle originate from 
the inner side of this temporalis fascia, making it 
difficult not only to detach the last from the muscular 
belly but also to distinguish deep leaflet of the fascia 
during US.33

Mallorie et al clearly proved, based on 43 cases, 
that sensitivity and specificity of US in identification 
of purulent content (in head and neck infection 
cases) were very high, 96% and 82%, respectively.1 

On US images the pus is visualized as homogenous/
heterogenous hypoechogenic content.8 In some cases 
fluctuating of the collected pus can be visualized 
upon applying a pressure by transducer. Hwang and 
Adler and Toprak et al described US appearance of 
1) cellulitis – subcutaneous edema and subcutaneous 
fatty tissue appears thickened and echogenic, 2) 
abscess – frequently seen as irregular walled, septated, 
complex cystic lesion containing fluid with debris or 
internal echoes inside.37, 38 US guided aspiration is 
very useful technique in case of doubts in a surgical 
team.38 Color and power Doppler can usually show 
a prominent flow in the area of inflammation.37 
Understanding the US landscape of zygomatic arch39 
area and anatomic structures located medially to 
it is also important in realizing all aspects of our 
masticator space infection.

So, the authors from East European countries 
usually term the diffuse purulent inflammation 
without tissues necrosis in the region of masseter 
muscle as “phlegmon of parotid masseter region” 
with branching of the diagnosis, depending on the 
depth of purulent content localization, as “phlegmon 
of superficial/deep layers of the parotid masseter 
region.”2 Other authors name the purulent conditions 
in that area and/or temporal region as “masticator 
space infection.”3, 5 Masticator space40 according 
to literature is composed of a suprazygomatic and 
infrazygomatic portion.3 And the infrazygomatic 
portion is also separated by the mandibular ramus 
into medial and lateral (contains the masseter muscle) 
parts.3 Taking into account terminological data 
which we analyzed above, US images obtained before 
surgery, clinical and intraoperative appearance, 

and post-operative every day follow-up during 1 
week after operation we stick to the pre-operative 
diagnosis (odontogenic phlegmon of the deep layers 
of right parotid masseter and temporal region from 
the tooth 4.7). In our case, we did not use the term 
‘purulent form/stage of facial cellulitis’ to avoid any 
ambiguity (with its non-purulent forms). The term 
‘phlegmon’ 1) has a clear difference essentially from 
the terms ‘abscess,’ ‘necrotizing fasciitis,’ 2) avoid 
any ambiguity with different stages of cellulitis, and 
3) short enough not to overload diagnosis. But we 
agree that changing the words in the diagnosis to 
‘odontogenic phlegmon of the right masticator space 
from the tooth 4.7’ will make the diagnosis easier 
despite the fact that anatomically the word ‘space’ 
does not accurately describe anatomical structures 
in that area and maybe will be better to be replaced 
with word ‘region.’   

To our knowledge, there is no article highlighting 
US appearance of odontogenic phlegmon of parotid 
masseter and temporal regions, presenting both, 
images and videos. Intraoperative data of our 
report have clearly confirmed the information from 
preoperative sonograms in which layers the pus was 
located. Thus, head neck ultrasound can provide 
a real help in identifying pus collections and it’s 
spreading in case of purulent processes in deep-
tissues of temporal and masseter regions as parts of 
masticator space.
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