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Background

Summary

Suprahyoid neck lesions are difficult to assess only by means of clinical inspection and therefore
imaging techniques are required to precisely evaluate suprahyoid neck spaces. The aim of this
study was to evaluate the distinctive role of computed tomography in the assessment of anatomical
source and pathological type of masses involving the suprahyoid neck spaces.

Sixty patients presenting with suprahyoid neck masses underwent computed tomography of the
neck. The CT findings were correlated with histopathological findings and a final diagnosis was
made.

Overall, male preponderance was seen except in the case of parotid space lesions where female
predominance was seen. The most common aetiology was squamous cell carcinoma and the
majority of cases (30%) were seen in patients aged 41-50 years. The majority of lesions were found
in the pharyngeal mucosal space (n=16) with squamous cell carcinoma being the most common
pathology. In the parotid space, pleomorphic adenoma and in the prestyloid parapharyngeal space,
squamous cell carcinoma were the most common lesions, respectively. In the retropharyngeal
space, an equal incidence of malignant and inflammatory aetiologies was seen. Abscesses were the
most common lesions in the prevertebral space. The pleomorphic adenoma was the most common
benign tumour and was also the second most common tumour in the suprahyoid neck spaces. CT
had an excellent correlation with histopathological findings with sensitivity of 96.4%, specificity of
100%, positive predictive value of 100% and a negative predictive value of 91.67%.

Computed tomography definitely has a major role to play in the evaluation of suprahyoid neck
masses as it has an excellent correlation with post-operative histopathological diagnosis.

Head and Neck Neoplasms * Neck ¢ Pathology  Tomography, Spiral Computed
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provide the clinician with key information for an improved

management of patients.

The neck has a complex anatomy and contains small ana-
tomic structures that are closely spaced. This necessitates a
thorough understanding of normal spatial relationships and
anatomical variants for the diagnosis of lesions. Better vis-
ualization with the help of computed tomography (CT) can

The tubular shaped soft tissue of the neck can be divided
at the level of hyoid bone into two separate areas - the
suprahyoid and infrahyoid portions. The three sheets of
the deep cervical fascia, i.e. superficial, middle and deep
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layers, split the suprahyoid part of the neck into distinct
spaces that are valuable anatomic markers for evaluating
pathological alterations and their spread. The spaces of the
suprahyoid neck region are comprised by the parotid space,
retropharyngeal space, pharyngeal mucosal space, masti-
cator space, prestyloid parapharyngeal space, post-styloid
parapharyngeal space or carotid space, and prevertebral
space. Space occupying lesions (SOL's originating in any of
these spaces will initially expand the respective space and
then distort the neighbouring spaces, which offers the evi-
dence regarding its place of origin [1,2].

A neck mass can be a diagnostic challenge in patients of
any age and is commonly evaluated with computed tomog-
raphy (CT), magnetic resonance imaging (MRI) or ultra-
sound. The use of multislice helical CT has led to better
resolution and substantial reduction in scan acquisition
and display time. CT is non-invasive, non-operator depend-
ent and allows for precise measurements of tissue attenu-
ation coefficients. Better quality volume data sets can be
acquired with multi-slice CT, which can be retrospectively
manipulated to acquire axial sections of preferred thick-
ness and increment. Multiplanar reconstructions can be
obtained in any preferred plane with isotropic resolution.
CT offers superb distinction of fat from other tissues and is
undoubtedly better than magnetic resonance imaging (MRI)
for the assessment of bone and calcifications. Additionally,
CT is less susceptible to motion artefacts, has better tem-
poral resolution, and therefore has better compliance with
claustrophobic patients as compared to MRI, and can also
be done in patients with MR incompatible devices. Brilliant
3-dimensional imaging is achievable using volume render-
ing, maximum intensity projection and shaded surface dis-
play methods, which enables the surgeon to comprehend
the anatomical extent of the lesion and its relationship to
adjacent structures in a much better way [1-4].

On the other hand, MR imaging do not use ionizing radia-
tion, has superb intrinsic soft tissue contrast and better
display of exogenous contrast enhancement as compared
to CT. MR imaging is better than CT in showing the rela-
tionship of neck masses to adjacent muscles and soft tis-
sues due to better soft tissue delineation. MR imaging and
contrast-enhanced CT are comparable in delineating vascu-
lar anatomy and pathology, however, MR imaging is supe-
rior when CT imaging is done without intravenous contrast
material. Nevertheless, CT is more useful in showing bone,
cartilage and airway abnormalities [3-5].

Ultrasound is widely accessible, easy-to-use, non-invasive,
low-priced, without metallic artefacts and is relatively safe
as it uses only ultrasound waves that are non-ionizing.
Ultrasound easily differentiates cystic from solid lesions
and is also helpful in evaluating malignant/benign mass-
es and detecting the presence of enlarged lymph nodes.
However, this modality is extremely reliant on operator
skill and has restricted fields of view. Unlike MRI, ultra-
sound lacks high soft tissue contrast and specificity
required for tumour staging [1-5].

Suprahyoid neck masses are hard to evaluate solely
by means of clinical inspection and therefore imag-
ing techniques such as computed tomography (CT) are

indispensable to accurately evaluate this area. There is
paucity of studies and data regarding different suprahyoid
neck masses from the Indian subcontinent. The aim of this
paper was to evaluate the diverse roles of CT in the assess-
ment of anatomical source and pathological type of lesions
involving the suprahyoid region.

Material and Methods

Patients

A total of 60 patients who had clinical features suggest-
ing a suprahyoid neck mass and subsequently underwent
CT examination were included in this study. Patients of all
ages and both sexes were included. A comprehensive his-
tory was elicited from all patients. Procedural workup
comprised of a proper clinical examination and routine bio-
chemical investigations. Patients who were presumed to
have a suprahyoid neck mass due to trauma were excluded.

CT technique

Before commencing the scan, the procedure was described
to the patient in their vernacular language and a writ-
ten informed consent was taken. In the current study,
the scans were done in a Siemens Somatom Emotion 6
machine, a spiral multislice apparatus (6 slices). For neck
CT, the following protocol was used: 130 kVp, reference of
85 mAs, 6X2.0 mm collimation, 0.85 pitch factor and rota-
tion time of 0.8 seconds. Initially, a topogram was acquired
after positioning the patient in supine position with neck
hyperextended, with normal breathing pattern and without
deglutition. Contrast-enhanced CT (CECT) was performed
in all patients with bolus intravenous administration of 1-2
mI/kg of non-ionic iodinated contrast agent (Iomeron, 350
mg/ml, Bracco S.p.A., Milan, Italy). Axial 3-mm thick sec-
tions with 3-mm collimation were acquired from the base
of the skull to the suprasternal notch. Suitable sagittal and
coronal reconstructions were done. The patients were care-
fully monitored after contrast administration to look for
adverse reactions.

Analysis of the images

CT images of all patients were evaluated for the following
features: location, size, density, contour, type of enhance-
ment, necrosis, calcification, fat planes with the adjoin-
ing structures, lymph nodes and any other supplemen-
tary CT findings. The following radiological descriptions
were used in the categorization of suprahyoid masses.
Malignant lesions were assumed to demonstrate contrast
enhancement, invasion of adjoining soft tissues, invasion
of the bones and likely perineural spread. Inflammatory
lesions were supposed to demonstrate absent or peripheral
enhancement in post-contrast images and were sometimes
associated with the presence of other inflammatory chang-
es in the adjacent structures. On the basis of patient’s age,
symptoms, clinical and CECT findings, a provisional diag-
nosis was made. Histopathological analysis was used as the
reference standard.
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Figure 1. Pie diagram showing distribution of lesions in each
suprahyoid neck space.

Results

Out of total 60 patients, there were 40 males and 20
females with male to female ratio of 2: 1. Only in the case
parotid space lesions, females outnumbered males with M:
F ratio of 1: 2.5. A wide-ranging age distribution of patients
was seen, from 9 months to 80 years of age. The majority
of patients (44 cases; 73.3%) were in the age group of 31-60
yrs, with 41-50 yrs age group comprising 30% (20 cases)
of the all cases of suprahyoid neck masses. The major-
ity of lesions were found in the pharyngeal mucosal space
(n=16), followed by parotid space (n=13) and parapharyn-
geal space (PPS; n=10), respectively. The rest of the lesions
were seen in the masticator, carotid, retropharyngeal and
prevertebral space in that order (Figure 1).

Of 60 cases of suprahyoid neck masses, the most com-
mon masses (n=28) were malignant (46.66%), of which
11 were seen in the pharyngeal mucosal space (PMS)
(Table 1). Squamous cell carcinoma (Figures 2,3) was the
most common pathology in the majority of spaces, i.e.
PMS, PPS, carotid and masticator space. Out of total 11
benign lesions, the highest number of lesions was seen
in the parotid space (n=7) with pleomorphic adenoma
(Figure 4) being the most common pathology in this space.
The inflammatory neck lesions (Figure 5) were almost pro-
portionately distributed in suprahyoid neck spaces, with
a maximum number of 4 cases in PMS. There were four

Figure 2. Heterogeneous mass (squamous cell carcinoma) in the
left tonsillar fossa in a patient presenting with painful
swelling. The mass is causing a bulge and narrowing of the
oropharynx, with loss of fat planes with the base of the
tongue and retropharyngeal space on the left side.

cases of congenital lesions. In the retropharyngeal space,
an equal incidence of malignant and inflammatory aetiol-
ogy was seen. Abscesses were the most frequent cause of
suprahyoid prevertebral space masses (Table 2). Of total 11
benign lesions, max largest number of cases were wund in
the age group of 41-50 yrs (n=6) with a lesser smumber of
benign lesions seen in the extremes of age. Out of 28 malig-
nant lesions, 13 cases (46.42%) were seen in patients aged

Table 1. Table showing the different types of etiologies in respective suprahyoid spaces.

Space Congenital Inflammatory Benign Malignant
Pharyngeal mucosal space - 4 1 n
Parotid space 1 2 7 3
Prestyloid parapharyngeal space 1 3 2 4
Masticator space 1 2 1 5
(arotid space 1 1 - 3
Reteropharyngeal space - 3 - 2
Prevertebral space - 2 - -
Total 4 17 n 28
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Figure 3. lll-defined heterogeneous mass (squamous cell carcinoma) Figure 5. Low-attenuating collections with a rim enhancement in the
in the right masseteric space and retromolar trigone region left tonsillar fossa (abscesses) in a patient presenting with
in a patient presenting with difficulty in swallowing. fever, sore throat and painful swelling. The mass is causing

a bulge in the medial wall of oropharynx and displacing the
parapharngeal space laterally.

Table 2. Table showing the most common pathology in each

suprahyoid neck space.
Space Most common pathology
Pharyngeal mucosal space Sq. cell carcinoma
Parotid space Pleomorphic adenoma

Prestyloid parapharyngeal Squamous cell carcinoma

space
Carotid space Malignant LAP
Masticator space Sq. cell ca.
Retropharyngeal space Malignancy and abscess
Prevertebral space Abscess

Figure 4. Well-defined, marginated enhancing mass in the right
parotid gland (pleomorphic adenoma) extending
through the widened stylomandibular tunnel into the
right prestyloid parapharyngeal space. Areas of coarse
calcification are seen in the deep part. It is causing a mild
deviation of the oropharyngeal airway to the left.
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Table 3. Table showing (T features of different pathologies in their respective spaces.

Space Well defined margins Enhancement Necrosis Calcification
Pharyngeal mucosal space 4 16 14 -
Parotid 10 n 4 1
Parapharyngeal space 6 8 6 1
Carotid space 2 4 4 -
Masticator space 3 6 6 -
Retropharyngeal space 2 4 4 -
Prevertebral space 2 2 2 -
Total 29 51 40 2

No enhancement

Rim enhancement

Homogenous
enhancement

Heterogenous enhancement

Figure 6. Pie diagram showing the pattern of enhancement of
suprahyoid masses on contrast-enhanced (T.

the 51-60 yrs of grouere no malignant cases reported in the
age group of 1-30 years in the present study.

Key features of the suprahyoid masses appreciated on CT
were margins, enhancement, necrosis and calcification
(Table 3). Well-defined margins were seen in 29 cases, which

was indicative of a benign nature of the lesions. Contrast
enhancement was seen in 51 cases, which was suggestive of
tissue activity. In 40 cases, necrosis was visualized, which
generally indicated malignancy or inflammatory changes.
The enhancement pattern of the lesions gave valuable evi-
dence (Figure 6) in characterising the lesions in the suprahy-
oid region. Of 60 cases, 51 showed enhancement with the
highest number of cases exhibiting heterogeneous enhance-
ment, which usually indicated malignancy. Abscesses were
diagnosed with the imaging features of low attenuation col-
lections surrounded by enhancing walls (rim enhancement).
The rim enhancement (12 cases) or homogenous enhance-
ment (8 cases) usually implied the nign nature of the disease.

In all the 60 patients presenting with suprahyoid neck
masses, a provisional diagnosis was made based on clini-
cal findings and CT morphology/characteristics of the mass.
The final diagnosis was made on the basis of operative or
histo/cytopathological analysis whenever feasible. In the
present study, 28 patients were given provisional diagnosis
of malignant aetiology on CT, which was further confirmed
on histopathology. There was an agreement between CT
and histopathological diagnosis in the majority of cases
(Table 4), except for two cases. One case diagnosed on CT

Table 4. Table showing comparison of CT findings with final histopathological diagnosis.

Lesion (T diagnosis Final histopathological/intraoperative diagnosis
Pleomorphic adenoma 8 7
Lipoma 2 2
1)V thrombosis 1 1
Abscess 15 14
Branchial cleft cyst 2 3
Lymphangioma 1 1
Ameloblastoma 1 1
Juvenile angiofibroma 1 1
Primary & secondary malignancy 20 20
Metaststic lymphadenopathy 7 7
NHL 1 1

267



Original Article

© Pol J Radiol, 2017; 82: 263-270

as pleomorphic adenoma was found to be mucoepidermoid
carcinoma on histopathological analysis. The one case of
brachial cleft cyst was misdiagnosed on CT as an abscess.

Of 60 cases of suprahyoid neck masses, the incidence of
abscesses in this study was 23.3%, and out of 14 cases the
highest number of abscesses was found in PMS (4 cases).
The second most common space was PPS, and the lowest
percentage of abscesses of 7.1% was seen in the parotid
space, i.e. 1 out of 14 lesions. We observed four varieties
(10 cases; 16.67%) of parotid space tumours in the pre-
sent study, with the most common type being pleomorphic
adenoma, i.e. 6 out of 10 cases. Out of total 10 tumours
of the parotid gland, 7 were of benign nature and 3 were
malignant. The ratio of benign parotid tumours in males
to females was 1: 2.5, and in malignant parotid cases the
male to female ratio was 2: 1. In this study, pleomorphic
adenoma was the second most common tumour after squa-
mous cell carcinoma. Out of total 28 malignant tumours, 23
were found in males and only 5 tumours in females, clearly
showing the male preponderance. Most of the malignant
cases were of squamous cell carcinoma. The male to female
ratio for the malignant aetiology was 4.6: 1. Ipsilateral
nodal involvement was observed in the majority of malig-
nant lesions. The majority of the involved lymph nodes
were distributed in the vicinity of the lymph nodal drain-
age site of the lesions. Necrosis and post-contrast enhance-
ment were seen in malignant nodes in contrast to benign
ones. The sensitivity of CT in detecting malignant lesions
was 96.4% with a specificity of 100%, positive predictive
value of 100% and a negative predictive value of 91.67%.

Discussion

In the last few years, MR imaging has been regarded as
the technique of choice for suprahyoid neck masses due
to better soft tissue and contrast resolution in addition
to no ionizing radiation exposure. Latest innovations in
CT imaging, for example isotropic imaging and multipla-
nar reconstructions, have enhanced the role of CT in the
evaluation of head and neck lesions. Furthermore, CT has
been shown to be more precise in bone assessment [1-5].
Computed tomography (CT) has the ability of outlining the
exact location of a neck mass in a particular space outlined
by neck fascias and its influence on adjacent structures.
Such a “spatial approach” also restricts the differential
diagnosis to an exclusive set of pathological processes spe-
cific to each anatomic space [6,7]. In the present study, CT
assessment was done in 60 patients with suprahyoid neck
masses of diverse pathologies. Typical CT features of these
pathologies were evaluated and correlated with the histo-
pathological findings as well as with studies done in the
past, as this approach might help to achieve better man-
agement of patients with suprahyoid masses. A wide vari-
ability of suprahyoid neck masses was seen because of the
diverse aetiologies of neck masses and their varied age of
presentation.

The most common age group in the present study was
41-50 years (n=18), followed by 51-60 years (n=15). The
majority of cases were between 41-60 yrs of age, which
was similar to the study done by Shreshtha et al. [8].
Gupta et al. [9], in their study with 45 patients presenting

with neck masses, affirmed that male to female ratio
was 1.8: 1, while in our study the male to female ratio
was 2: 1. However, in the case of parotid space masses,
females exceeded males as pleomorphic adenoma was
the most common lesion and was predominantly seen in
females, which is in agreement with the published litera-
ture [10-12]. In the present study with 60 cases of suprahy-
oid neck masses, the bulk of lesions were seen in the phar-
yngeal mucosal space, followed by the parotid space. The
third most common space was the prestyloid parapharyn-
geal space and then masticator space, which was compa-
rable to the results of the study done by Semnic et al. [13].
In the present study, the most common lesions were of
malignant aetiology (n=28, 46.6%), amongst which squa-
mous cell carcinoma (n=23) had the maximum incidence
of 38.3%. The second most common lesions were inflam-
matory, i.e. 28.3%. The benign and congenital masses were
the third most common lesions and comprised 23% of the
total suprahyoid neck space lesions. In another study on
neck masses done by Tanriverdi et al. [14], out of 981 cases,
485 (49.5%) had masses of neoplastic origin, whereas 383
(39%) had inflammatory masses and 113 patients (11.5%)
had congenital neck lesions.

In the present study, squamous cell carcinoma was the
most common pathology in the PMS (62.5% of the cases),
while in the parotid space the pleomorphic adenoma was
the most common lesion. In PPS, the most common lesion
was squamous cell carcinoma, while in the carotid and
masticator spaces the most common lesion was of malig-
nant aetiology. Similar data have already been document-
ed in the published literature [1,15]. In the retropharyn-
geal space, the most common aetiologies in our study
were malignancy and inflammatory, both being 40%. In
the study done by Davis et al. [16] in 39 patients with ret-
ropharyngeal space lesions, it was showed that the inci-
dence of malignant lesions was 43.5%, which was compa-
rable to our study, however, the incidence of inflammatory
lesions was lower with only 23%. This difference could be
attributed to a higher prevalence of infections in the Indian
subcontinent as compared to the West.

Abscesses demonstrated typical features on CT as low-
density fluid collections with enhancing walls. CT detected
abscesses with 100% accuracy in all patients with a clini-
cal suspicion of neck mass of infectious aetiology. The most
common space with abscess formation was PMS, compris-
ing 26% of all cases, followed by PPS in which 20% of total
cases of abscesses were seen, similarly to previous stud-
ies [17,18] which affirmed that the most often infected neck
space was the peritonsillar space (42.9% of cases). In the
present study, out of 10 parotid gland tumours, 6 were ple-
omorphic adenomas, 1 was benign lipomatosis and 3 were
malignant tumours. The incidence of pleomorphic adenoma
was around 60% out of all parotid tumours and malignant
tumours were 3 out of 10 with an incidence of 30%. The
results of our study were comparable to the study done by
Choi et al. [19], which found that out of 64 patients with
salivary gland tumors 35 cases were pleomorphidenomas,
9 cases were warthin's tumours and the remaining 20 cases
malignant tumours of the salivary glands. Similar find-
ings were seen in an another study, which showed that out
of 30 parotid gland tumors, 19 were benign pleomorphic
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adenomas and the rest were malignant tumors, i.e. 63%
pleomorphic adenomas and 36% malignant lesions [20].

All the malignant masses of PMS were seen in males,
however, females were more likely to have inflamma-
tory lesions. The most common age group was 51-60 yrs
(46.62%) in malignant lesions, and slightly younger in the
inflammatory pathologies of the suprahyoid neck spac-
es. Past studies [21,22] have revealed that squamous cell
carcinoma is five times more common in men than in
women, and mainly patients in the age group of 50 to 60
years are affected. The nature of the lesion predicted by
computed tomography correlated well with surgical find-
ings in this study, which was similar to the study done by
Gupta et al. [9] in which CT correctly predicted the benign
or malignant nature of lesions in 33/34 patients. Except for
two cases, there was an agreement between CT and his-
topathological diagnosis in the remaining cases. One case
diagnosed on CT as pleomorphic adenoma was found to be
mucoepidermoid carcinoma, possibly due to its atypical
appearance. The one case of brachial cleft cyst was diag-
nosed on CT as an abscess due to an older age at presenta-
tion and infected contents of the cyst.

In a 9-month-old infant, CT revealed poorly circumscribed,
multiloculated, homogenous fluid attenuation masses diag-
nosed as a lymphangioma (cystic hygroma). However, con-
sidering the age of the patient, CT should be avoided due
to a high radiation exposure. Ultrasound is an alternative
modality in these patients, as it can very well differenti-
ate between solid and cystic masses with no ionizing radia-
tion exposure to the patient. However, it has poor soft tis-
sue resolution and limited fields of view. The relationship

neck is best exhibited with MR imaging due to superior soft
tissue and contrast resolution [1-5].

Lipomas are easily recognized on CT scans because of their
typical negative HU value and non-enhancing pattern on
post-contrast images. Two histopathologically confirmed
cases of lipoma were seen in the present study. In another
retrospective imaging study [23], of 24 patients with his-
topathologically proven lipomas, it was concluded that all
patients were correctly diagnosed preoperatively on CT.
Cervical lymph nodal metastases have a key impact on
the prognosis of patients with head and neck tumours. In
the present study, 7 cases were identified to have malig-
nant LAP with central necrosis and were confirmed to
be squamous cell carcinoma deposits on histopathology.
Likewise, Connor et al. [24] stated that diagnostic imaging
is better than clinical staging in revealing malignant cer-
vical lymphadenopathy. Grouping of enlarged lymph nodes
in the drainage chain of a tumour is an additional indica-
tor of metastatic disease. The most precise CT predictor of
metastasis is central necrosis, which has been documented
to have 100% specificity. On CT, necrosis is visualized as a
central area of low attenuation surrounded by a thick irreg-
ular rim of enhancement, as was seen in our study [25-28].

Conclusions

Computed tomography plays a major role in the assessment
of suprahyoid neck masses, since it has a superb correla-
tion with post-operative histopathological findings.
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