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ABSTRACT

INTRODUCTION

A neck mass can be frequently seen in clinical
practice. The close proximity of various structures
in the neck creates a diagnostic problem. The
precise anatomical location and imaging
appearances are important for accurate
diagnosis and formulating the differential
diagnoses of neck masses. The present study
was undertaken to evaluate diagnostic efficacy of
ultrasonography and computed tomography in
neck masses.

AIM

To assess the efficacy of Ultrasonography and
Computed Tomography in the evaluation of neck
masses.

MATERIAL AND METHODS

This study was conducted in the department of
E.N.T. in co-ordination with the department of
Radiodiagnosis, Oncology and Pathology at LLR
& Associated Hospital, GSVM, Medical College,
Kanpur.Total number of patients included were
50.

RESULT

Ofthe 50 patients of age group 3-70 years who
presented with neck masses, majority of patients
belongedto 20-30 years of age group (10 patients
, 20% ) with male dominance 62% ( 31 out of 50
patients).Maximum number of neck swelling were
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of lymph node origin14(28%). Out of those lymph
nodes maximum were malignant. Out of the non
nodal masses 36(72%), maximum were benign.

CONCLUSION

High resolution sonography and color Doppler is
a useful modality for diagnostic evaluation of neck
masses in every age group. It is simple, non-
invasive and inexpensive diagnostic tool. CT
ensures accurate anatomical localization and
lesion characterization in benign lesions. In
malignant tumors, it is useful for staging and
provides essential information about the tumor
extent that directly affects the surgical approach
necessary for curative resection.

Keywords: Ultrasonography, Computed
Tomography, Neck Masses

INTRODUCTION

Anatomically, neck is divided into anterior and
posterior triangle by sternocleidomastoid muscle.
Anterior triangle is bounded anteriorly by —
midline of neck, posteriorly by — anterior border of
sternocleidomastoid, base by- mandible, and
apex lies at manubrium sterni. This triangle is
further subdivided by the digastric muscle and
superior belly of Omohyoid into — submental,

digastric, carotid and muscular triangle.

Posterior triangle is bounded anteriorly by -
posterior border of sternocleidomastoid,
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posteriorly by — anterior border of trapezius, base
by — clavicle, apex lies at superior nuchal line. This
triangle is further subdivided by the inferior belly
of Omohyoid into — occipital triangle and
supraclavicular triangle.

A neck mass can be frequently seen in clinical
practice. There is wide range of pathological neck
masses from benign inflammatory conditions to
frankly malignant lesions, which may be
congenital or acquired. These neck mass may be
an incidental finding on the general physical
examination.

Neck masses can be classified as:
Inflammatory, Congenital/developmental,
Neoplastic, Traumatic, Vascular, Neurogenic,
Mesenchymal, Thyroid mass, Salivary gland
lesion.

A detailed history and physical examination is
done. The close proximity of various structures in
the neck creates a diagnostic problem. The
precise anatomical location and imaging
appearances are important for accurate
diagnosis and formulating the differential
diagnoses of neck masses. Ultrasonography (US)
and computed tomography (CT) enable a
radiological characterization of normal and
diseased structures in the neck in ways that were
previously not possible (Sigal R et al 1999)1.

High-resolution ultrasound is an ideal initial
imaging investigation for neck tumors (Ahuja
AT,2000)2. It is readily available, relatively
inexpensive, and does not involve ionizing
radiation. Modern ultrasound machines equipped
with high-resolution transducers provide
excellent spatial and contrast resolution. US is
useful in differentiating solid from cystic neck
lesions in both adults and children, in recording
the size of nodes, and in discriminating high-flow
from low-flow vascular malformations. Ultrasound
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also has the unique advantage over other
imaging techniques in providing reliable, real-
time guidance for fine-needle aspiration cytology
(FNAC) or core biopsy.

Cross-sectional imaging techniques, such as
computed tomography (CT), also play a role in
work-up of neck masses. Multi detector CT allows
precise preoperative anatomical localization,
particularly for more deep-seated and locally
extensive lesions; moreover the proximity to vital
structures such as nerve bundles and the airway
necessitates accurate delineation of these
masses. CT gives a greatly improved soft tissue
detail and air space definition. With contrast
enhanced scans the vascularity of the lesion as
well as its relation to vascular structures can be
determined. Also the ability of CT to give tissue
attenuation values gives a fair insight into the
nature of the lesion. It is most useful for large
masses where it can show the entire extent of the
lesion in the neck and an extension outside the
neck (Wholy M et al,1958)3.

Skeletal involvement is also well depicted on CT.
It does expose the patients to radiation but the
improved visualization of the neck structures far
outweighs the radiation risk.

The aim of this study is to evaluate neck masses
with Ultrasonography and CT, and also comparing
their efficacy.

AIM

To assess the efficacy of Ultrasonography and
Computed Tomography in the evaluation of neck
masses.

MATERIAL & METHODS

This study entitled - Evaluation Of Diagnostic
Efficacy Of Ultrasonography And Computed
Tomography In Neck Masses was conducted in
the department of E.N.T. in co-ordination with the




department of Radiodiagnosis, Oncology and
Pathology at LLR & Associated Hospital, GSVM,
Medical College, Kanpur.

Study Design: Prospective study

Study Period : December 2017 to October 2019.
Sample Size : Total number of patients were 50
(including males and females).

INCLUSION CRITERIA

» Patients more than 3 years and less than 70
years of age.

» Patients who presented with a clinically
palpable neck mass and underwent
investigations(USG, CT scan, FNAC, HPE).

EXCLUSION CRITERIA

« Patients below 3 years of age and above 70
years of age.

* Pregnant and lactating females.

e Postoperative patients.

* Patients with contraindications to intravenous
administration to contrast medium.

» Patients who did not underwent the required
investigations.

METHOD OF COLLECTING DATA

¢ An informed consent, detailed history,
complete general physical, systemic and local
examination of swelling was done. Relevant
investigations were also done. The data was
entered into a specially designed case record
form. Data was collected, tabulated and
statistically analyzed to draw results.

HIGH RESOLUTION ULTRASONOGRAPHY
AND COLORDOPPLERIMAGING

After informed consent, sonographic
examination of the neck was performed in supine
position, with the neck of the patient

hyperextended.

Examination was done in longitudinal and
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transverse planes of the mass in order to evaluate
the mass for size, shape, consistency and
echogenicity. Its internal architecture, presence
of septae, calcification or necrosis was also noted.
The scanning was done using slow frame rate,
low pulse repetition frequency, a narrow gate,
low wall filter setting and high Doppler gain
setting in order to maximize Doppler sensitivity.

COMPUTED TOMOGRAPHY

After informed consent, non — enhanced and
contrast — enhanced scan using non-ionic
contrast media were performed in hyper
extended neck position.. Scanning covered the
region from the base of the skull to the lung apices
using 5-mm collimation. Multi-planar
reconstructions were created in both coronal and
sagittal planes using 1mm axial sections. All
images were reconstructed with bone algorithm
to detectbone and cartilage invasion.

RESULT

In our study, 50 patients of age group 3-70 years
who presented with neck masses were included.
Majority of patients belonged to 20-30 years of
age group(10 patients,20%) and 40-50 years
(10 patients, 20% ) Minimum patients belonged to
age group 50-60 years(4 patients, 8%).

Table 1: AGE WISE DISTRIBUTION OF
PATIENTS
Sr. No. Age (years) No. of cases Percentage(%)
1 0-10 5 10
2. 10 — 20 7 14
3. 20 -30 10 20
4. 30 -40 6 12
5. 40 - 50 10 20
6. 50 - 60 4 8
7. 60 - 70 8 16
TOTAL 50 100
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We observed male dominance —62% (31 out of 50
patients) over female—38% (19 out of 50 patients)
in our study.

Table 2 : SEX WISE DISTRIBUTION OF

PATIENTS
No. of
Sr. No. Sex Percentage(%)
cases
1. Male 31 62
2. Female 19 38
Total 50 100

B Male ® Female

Fig.1: Sex wise distribution of Patients

Maximum number of cases were benign tumors-
19/50 cases (38%), followed by inflammatory
swelling-16/50 cases (32%).

Minimum were of traumatic swelling-2/50 cases
(4%).

TABLE 3 : DISTRIBUTION ACCORDING TO
NATURE OF MASS
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Sr. No. of
Nature Percentage(%)
no. cases
Congenital
1 4 8
/Developmental
2. Inflammatory 16 32
3 Traumatic 2 4
4. Tumor-Benign 19 38
5. Tumor-Malignant 9 18
TOTAL 50 100
Evaluation of diagnostic efficacy of USG and CT in neck masses

Fig. 2: Distribution according to nature of mass
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In our study we observed that maximum number
of neck swelling were of lymph node — 14/50
cases(28%). While minimum were from vascular,
lymphatic, thyroglossal duct and 2nd branchial
cleft.

TABLE 4 : DISTRIBUTION ACCORDING TO
TISSUE OF ORIGIN

NO. OF
S.NO. | TISSUE OF ORIGIN %
CASES
1. Lymph node 14 28
2. Thyroid gland 8 16
3 Submandibular gland 6 12
4. Parotid gland 3 6
5 Soft tissue neck 5 10
6. Subcutaneous plane 2 4
7. Epidermal 4 8
8. Fat 2 4
9. Nerve 2 4
10. Vascular 1 2
1. Thyroglossal duct 1 2
12. 2nd branchial cleft 1 2
13. Lymphatic system 1 2
TOTAL 50 100




On ultrasonography, 39/50 cases (78%) were true
positive and 11/50 cases (22%)
negative.

were false

TABLE 5 : HISTOPATHOLOGICAL AND
RADIOLOGICAL EVALUATION OF ULTRASOUND

Ultrasound

No. of
%
cases

True Positive 39 78
Histopathological

False Negative n 22

TOTAL 50 100

On Computed Tomography, 48/50 cases(96%)
were true positive and 2/50 cases (4%) were false

negative.
TABLE 6 : HISTOPATHOLOGICAL AND
RADIOLOGICAL EVALUATION OF
COMPUTED TOMOGRAPHY
CT Scan
No. of
%
cases
True Positive 48 96
Histopathological
False Negative 2 4
TOTAL 50 100

On comparison between CT scan and USG:

* True positive on both USG and CT were 39/50
cases (78%)

» True positive on USG but False negative on CT
were O cases (0%)

e True positive on CT but False negative on USG
were 9 cases (18%)

e False negative on both USG and CT were 2
cases (4%)
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TABLE 7 : COMPARISON BETWEEN CT SCAN
AND USG

Ultrasound
Positive Negative Total
cT Positive | 39 cases (78%) | 9 cases (18%) 48 (96%)
Scan ["Negative | O cases (0% | 2 cases (4%) 2 (4%)
Total 39 (78%) 11(22%) 50 (100%)
DISCUSSION

This prospective study on EVALUATION OF
DIAGNOSTIC EFFICACY OF
ULTRASONOGRAPHY AND COMPUTED
TOMOGRAPHY IN NECK MASSES included 50
cases of neck masses of age group 3-70 years,
done between December 2017 to October 2019.
USG and CT Scan were done and the masses
were characterized based on location,
morphological characteristics and enhancement
pattern. The extent was outlined in terms of
involvement of adjacent structures, vessels and
lymphadenopathy.

In this study, the incidence of benign tumor were
19 out of 50 patients(38%) , inflammatory lesion
were 16/50(32%).
congenital/developmental and 2 were traumatic

Only 4 were

neck swelling indicating their low prevalence, this
coincide with study of Cunningham (1987)4.
Among the malignant group those presented with
secondary in neck, the incidence of 'Growth
Larynx' was maximum. Malignant lesion in this
study occurred mainly in age group of 40-60
years, which is similar to the study of Mohammad
ShadabAlam et al(2017)5.

In the present study overall male patient were
much more affected than female.

Thyroid swelling were more in female than male.
This coincide with study of Tunbridge et al(1977)6.
Among malignant group of swelling presenting as
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a neck mass, growth larynx was commonest,
followed by growth oral cavity and oropharynx. In
almost all cases, the histopathological finding was
squamous cell carcinoma. This is similar with
finding of RJ Sanderson et al(2002)7, who
observed laryngeal carcinoma as most common
head and neck carcinoma and histologically more
than 90% were squamous cell carcinoma.

Lymph node

In our study 14/50 cases(28%) were of lymph node
origin.

Out of those 7 were metastatic lymph nodes — 6
cases due to carcinoma larynx and 1 due to
carcinoma oral cavity and oropharynx. All were
histopathologically proven to be squamous cell
carcinoma of different grades (P O-charoenrat et
al,2003)8.

4 were tubercular lymph nodes and 2 were due to
peritonsillar abscess.

1was due to Hodgkin's Lymphoma.

Central nodal necrosis

On USG metastatic node is seen as hypoechoic,
round and without echogenic hilus. Intranodal
necrosis appears as demarcated echogenic
focus and is not continuous with adjacent soft
tissues. According to King Ad et al(2004)9,
necrosis on CT was defined as a focal area of low
attenuation with or without a surrounding rim of
enhancement.

Extranodal spread

The presence of extra nodal tumour extension
was identified as an irregular nodal margin with
infiltration around and obliteration of the adjacent
fat planes in our study. King AD et al(2004)10 in
their study concluded that sensitivity and
specificity of CT as 65% and 93% respectively.
There is no significant difference between CT and
Ultrasound for either sensitivity or specificity for
the detection of Extranodal spread.
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Evaluation of primary lesion

In 6 out of the 7 cases larynx was the primary site.
3 cases show transglottic spread with invasion of
the thyroid cartilage.

1case was of carcinoma of buccal mucosa.

The extent of the lesions was defined and any
additional findings like bone erosion,
prevertebral muscle invasion and involvement of
adjacent spaces were noted (Ajay K Goutom et
al,2017)1.

Lymphoma

1 case was diagnosed as Hodgkins lymphoma,
and showed multiple lymph nodes involving
multiple levels on USG and CT and on CT the
lymph nodes were homogenously enhancing
involvement. Lee YY et al (1987)12 described neck
nodal involvement in Hodgkin's and Non
Hodgkin's lymphoma, as involvement of multiple
deep chain lymph nodes which can be unilateral
or bilateral and of varying sizes.

Tubercular lymphadenopathy

4 cases of tubercular lymphadenopathy were
noted with unilateral cervical lymphadenopathy
and parenchymal lesion on Chest X ray and
reactive Mantoux. On USG and CT, the tubercular
lymph nodes had the appearance of unilateral
conglomerate nodal mass with rim enhancement
(on CT) and preservation of fascial planes around
them. These findings were in accordance with
those described by Vaid S et al(2010)13.

Non nodal masses

Non nodal masses constituted approximately
72.0% of the lesions and included salivary gland
lesions (18.0%), thyroid masses (16.0%), masses of
neurogenic (4.0%),vascular (2.0%).

Salivary gland lesions

9 cases (18.0%) of salivary gland pathology were
observedinthe present study which comprised of
tumours (5 cases), infections (4 cases)

4 cases were diagnosed as benign tumor —




pleomorphic adenoma. 3 arising from parotid
gland and 1 from submandibular gland. Yousem
et al(2000)14 , observed that nearly 80% of
benign parotid neoplasms are pleomorphic
adenomas. They also mentioned that
pleomorphic adenomas occur most commonly in
middle-aged women.

3 of the cases were seen involving the superficial
lobe of the parotid gland which has been reported
to be the most common site ofinvolvement.

1 of the cases was diagnosed to have
pleomorphic adenomas involving right
submandibular glands.

Koral K et al(2003)15 in their study have reported
that the tumour is almost always solitary ,and
multiple or bilateral pleomorphic adenomas are
rare. Cases appeared as heterogeneously /
homogenous enhancing, well defined
lobulated/smooth lesions on CT. On
ultrasonography pleomorphic adenoma appear
as well define, homogenous, regular sometime
lobulated shape, with poor vascularity (Dumitriu D
etal,2010)16.

Only 1 malignant salivary gland tumour was
diagnosed in our study i.e. mucoepidermoid
carcinoma involving the left parotid gland. On
ultrasound it appeared as aill defined,
heterogeneous, predominantly hypoechoic
lesion with moderate vascularity. It was seen as a
heterogeneously enhancing lesion with ill
defined margins on CT. There was circumferential
encasement of ramus. It was not possible to
distinguish between the benign and malignant
nature of the tumours on both USG and CT. Kim
KHet al(1998)17 in their study concluded that both
CT and USG showed a similar level of accuracy in
evaluation of salivary gland tumours, and showed
a considerable tendency of misdiagnosis. Also
thatimaging features of a salivary gland mass can
support a clinical diagnosis but cannot alone
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make a definitive histological diagnosis.
4 cases were diagnosed to be infectious diseases
involving the submandibular gland.

Thyroid masses

In our study there were 8 cases which were
considered originating from the thyroid gland.
Subsequently 7 cases were diagnosed as
multinodular colloid goiter and 1 case was proven
to be malignant (papillary carcinoma) on FNAC.

As advocated by Laurie A Lovner et al(2003)18,
the main role of cross-sectional imaging in thyroid
neoplasms is not in the characterization of an
intrathyroid lesion, as there are no imaging
findings that are histologically specific. The role of
the radiologist is to assess the findings related to
a thyroid mass which will influence treatment
decisions, including invasion through thyroid
capsule and infiltration of adjacent tissues and
structures of neck and to identify presence of
cervical lymph node metastasis. Accordingly we
assessed the following parameters in thyroid
masses- size and location of the lesion, presence
of calcification, hemorrhage, necrosis, thyroid
capsule invasion, vascular invasion, involvement
of trachea and oesophagus, mediastinal
extension and adenopathy. All patients
underwent total thyroidectomy and
histopathological examination of the post
operative specimen was done. 1 case of papillary
carcinoma was misdiagnosed as multinodular
goiter on USG and CT which later confirm on
FNAC. Shetty SK(2006)19
concluded that there is no CT feature that

in their study

distinguishes benign from malignant lesions
when correlated to sonographic appearance or
histopathology.

Masses of developmental origin

In our study 4 cases were diagnosed as masses of
developmental origin which included
lymphangiomas (1 case), branchial cyst (1 case),
dermoidcyst(1 case) and thyroglossal cyst (1case).
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Masses of neurogenic origin

Two cases of neurogenic tumor were observed
in our study, which was seen as an oval
hypoechoic mass with posterior acoustic
enhancement on ultrasound. On color flow
analysis moderate vascularity was seen in the
lesion. The lesion appeared as a well defined
heterogeneously enhancing lesion in the
poststyloidparapharyngeal space on CT.

Masses of vascular origin

One case was diagnosed to have a hemangioma
in the neck. Lesion was heterogeneously
enhancing with calcific foci suggestive of
phleboliths on CT in the anterior triangle of neck.
FNAC was done and aspirate contained blood.
Patient was given sclerotherapy.

Inflammatory masses
In our study, 16 cases were inflammatory neck
masses.

Masses of mesenchymal origin

2 cases of lipoma in the submandibular space,
with well defined margins showing uniform
attenuation values of -110 to -50 HU, without any
contrast uptake on CT were noted. FNAC was
done which showed fat cells. The lipoma was
excised. Monem M et al(2006)20 described the
posterior subcutaneous neck to be the most
common site for lipomas inthe head and neck.

CONCLUSION

High resolution sonography and color Doppler is
a useful modality for diagnostic evaluation of neck
masses in every age group. It is simple, non-
invasive and inexpensive diagnostic tool . In many
clinical conditions it can be used as first line
modality for evaluating cervical soft tissue
masses especially in young and paediatric
populations.
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CT ensures accurate anatomical localization and
lesion characterization in benign lesions. In
malignant tumors, it is useful for staging and
provides essential information about the tumor
extent that directly affects the surgical approach
necessary for curative resection.
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