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ABSTRACT

Background: The purpose of this study was to determine the value of CT or MR imaging in demonstrating benign,
malignant, congenital and iatrogenic mass lesions of the tongue. Although the vast majority of tongue masses are
squamous cell carcinomas, a variety of unusual lesions may affect the tongue. Thus the characteristics and extent of
these unusual lesions may be recognized only on cross sectional CT or MR images. In this article we describe the
imaging findings of the various lingual masses, provide radio-pathological correlation and discuss the role of CT and
MRI in diagnostic work-up of these uncommon lesions in clinical practice.

Methods: Twenty nine patients with mass lesions in tongue were prospectively examined for a period of seven
months from March to October 2014 with CT or MR imaging after physical examination. The imaging protocol
includes contrast enhanced axial, coronal and sagittal images acquired with 64 slice GE VCT. MR imaging protocol
includes three plane contrast-enhanced and non-contrast-enhanced T1-weighted turbo spin-echo sequences, T2-
weighted turbo spin-echo sequences, T1-weighted fat saturated images (T1-FATSAT). Diffusion weighted imaging
(DWI1) and gradient imaging (GRE) acquired with GE 16 channel 1.5 Tesla MRI. The findings were further compared
with surgical and histopathological results.

Results: Among the twenty nine patients who were examined with CT or MRI six patients were found normal. The
rest of the twenty three patients who had positive findings on imaging include seventeen squamous cell carcinoma
(SCC), one thyroglossal duct cyst, two venous malformations, one hemangioma, one case of lipoma and
macroglossia.

Conclusions: Though MR is the sensitive imaging modality for tongue evaluation, CT is most commonly used in
preoperative assessment and post-operative surveillance. CT and MRI provide good anatomic detail, precise
delineation of the extent of mass lesions and their relation to surrounding structures. In addition, MR imaging is
helpful when flow void is identified, it can further characterize the type of flow present. Angiography is valuable for
delineating feeding and draining vessels and in defining the hemodynamic of vascular lesions.
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INTRODUCTION techniques, CT and MRI imaging of benign and
malignant pathologies of the tongue are described.
Oral cavity imaging and interpretation especially that of

the tongue is a complex process due to its anatomy and METHODS
overlapping pathologies. In this article we discuss a brief _ _ _ _ )
outline of the anatomy of tongue, optimum imaging Twenty nine patients with mass lesions in tongue were

prospectively examined for a period of seven months
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from March to October 2014 with CT or MR imaging
after physical examination. The imaging protocol
includes contrast enhanced axial, coronal and sagittal
images acquired with 64 slice GE VCT. MR imaging
protocol includes three plane contrast-enhanced and non-
contrast-enhanced ~ T1-weighted turbo  spin-echo
sequences, T2-weighted turbo spin-echo sequences,T1-
weighted fat saturated images (T1 -FATSAT) Diffusion
weighted imaging (DWI) and gradient imaging (GRE)
acquired with GE 16 channel 1.5 Tesla MRI. The
findings were further compared with surgical and
histopathological results.

Image acquisition is done in axial plane with puffed
cheek to separate the buccal and gingival surfaces of the
oral cavity. This technique requires the patient to breathe
uniformly through pursed lips while breathing normally.
It is useful in delineating the lateral extension and avoids
overestimation of the mass lesions. Image reconstruction
is done in both coronal and sagittal planes with both soft
tissue and bone algorithms. Intravenous contrast
increases the accuracy of diagnosing various pathologies
and evaluating cervical lymph nodes.

RESULTS

Among the twenty nine patients who were examined with
CT or MRI six patients were found normal. The rest of
the twenty three patients who had positive findings on
imaging include seventeen squamous cell carcinoma
(SCC), one lipoma, one macroglossia, one thyroglossal
duct cyst, two venous malformations and one
hemangioma (Figure 1).
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Figure 1: Pie chart demonstrating the various
pathologies diagnosed on imaging.

Among the patients with positive findings, seventeen
patients had malignant lesions and rest of the six patients
had benign lesions (Figure 2).

In our study, we observed that acquired lesions were
common in patients above 40 years of age, predominantly
in males and the congenital lesions were seen in patients
less than 40 years of age, predominantly in females
(Figure 3).
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Figure 2: Pie chart representing percentage of benign
and malignant lesions of the tongue.
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Figure 3: Demographic distribution of the various
pathologies based on age and gender.

Among the diagnosed case of SCC ten patients were
above 60 years of age, five patients above 40 years of age
and two patients above 20 years of age. Twelve patients
had association with etiological factors like tobacco
chewing, smoking and alcohol. SCC had a more male
predilection with an incidence of 72% among males and
28% among females. Interestingly in our study we found
that the 76% of SCC were on the left side of the tongue
and 24% on the right side, the reason for this is unknown.
We also found that the lateral and anterior two third of
the tongue is the most common site for SCC in the
tongue. In two patients the lesions crossed the mid line
and another two patients the lesion caused hyoid bone
erosion. Four patients of SCC had retro molar trigone
extension and one patient developed pseudoanuerysm
following biopsy.

Histopathological examination confirmed seventeen
squamous cell carcinoma and one thyroglossal duct cyst.
The vascular lesions were diagnosed as hemangioma,
venous malformations and pseudo aneurysm of lingual
artery depending on clinical and imaging findings and
managed with embolization under radiological guidance.
The other cases of lipoma and macroglossia were
diagnosed on clinical and imaging findings and no further
management was done.

DISCUSSION
Normal tongue

Oral cavity consists of lips anteriorly, mylohyoid
muscles, alveolar mandibular ridge and the teeth
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inferiorly, gingivobuccal region laterally, circumvalate
papillae, tonsillars pillars and soft palate posteriorly, hard
palate, maxillary alveolar ridge and the teeth superiorly.
Tongue consists of midline lingual septum and
hyoglossus membrane acting as a supporting skeleton.
Intrinsic muscles of tongue are superior and inferior
longitudinal, transverse, vertical and oblique muscles.
Extrinsic  muscles are genioglossus, hyoglossus,
palatoglossus and styloglossus muscle allowing
attachment of tongue to hyoid bone, mandible and styloid
process of skull base.>® All muscles of tongue are
innervated by hypoglossal nerve traversing between
mylohyoid and hyoglossus muscle except palatoglossus
which is supplied by pharyngeal plexus. Sensory supply
to anterior two third of tongue is by lingual nerve which
courses adjacent to hypoglossal nerve. Posterior one third
of tongue is supplied by glossopharyngeal nerve. Special
sensory taste fibers course with the lingual nerve and
coalesce to form the chordatympnai nerve, which joins
the facial nerve after traversing the middle ear® (Figure
4a,4b and 4c).

Figure 4: Normal anatomy tongue Axial and Sagittal
T1W MR images: The following keys are used in
images 1- mylohyoid ; 2-mandible; 3- retromolar

trigone ; 4 - lingual septum; 5 -intrinsic muscles; 6 -

uvula ; 7- mylohyoid ; 8- medial pterygoid ; 9- buccal
pad of fat ; 10- genioglossus ; 11 — geniohyoid.

Squamous cell carcinoma

Squamous cell carcinoma (SCC) of oral cavity is
commonly seen in gingivo buccal region, tongue and
retro molar trigone. The tongue is the second most
common site for SCC of oral cavity. The prevalence of
SCC is rising in India and the western countries due to
excessive tobacco and alcohol abuse. The age adjusted
incidence in India is 20/100000 population® with a male
preponderance. A lesser percentage of tongue SCCs are
associated with HPV infection.> The most common
location for SCC in tongue is the lateral border of tongue
followed by the ventral surface.® Clinically SCC usually
presents as ulcers which can be biopsied and diagnosed
with ease. The main concern of imaging is to stage the
lesion.

Staging for the SCC of the oral cavity is TO, no evidence
of a primary tumour; T1, greatest diameter of the primary
tumour is less than 2 cm; T2, greater than 2 cm but less
than 4 cm in diameter; T3 primary tumour greater than 4
cm; T4 a massive tumour more than 4 cm in diameter
with deep invasion involving the antrum, pterygoid
muscles, base of tongue or skin of the neck. The
American Joint Committee on Cancer and the
International Union against Cancer (UICC) use the
staging system as mentioned above. In early stages,
assessing tumor thickness is important as thickness
greater than 4 mm has been associated with cervical
nodal metastasis.’

The lateromedial thickness taken in axial MR plane is
used as the precise measurement for assessing the tumors
from the lateral border of the tongue.®™* Another study by
Okura et al established that a tumour with thickness > 9.7
mm as a significant predictor for nodal metastasis.®

The other predictors for staging the tumor is to assess the
involvement of muscles with or without crossing the
midline, extension into floor of mouth, valleculae, pre
epiglottic space and the hyoid bone.** The involvement
of valleculae, pre epiglottic space and hyoid bone
indicates relative contra indication for surgical resection.

The level 1 and level 1l neck nodes are commonly
involved in SCC. Skip metastasis to level Ill, 1V, contra
lateral level | and 1l lymph nodes is also seen. Metastatic
lymph nodes appear enlarged, round and show necrosis.
Circumferential contact of lymphnode with the carotid
artery for greater than 270 degree precludes the
resectability of node.™®

Contrast enhanced CT depicts moderately enhancing
heterogenous mass  lesion’’  (Figure 5a, 5b).

Heterogeneity of tumour increases with the size which
also indicates the degree of necrosis. Erosions of the bone
indicates cortical bone invasion. Medullary bone
involvement can be visualized as a hyper dense area
replacing the normal fat in CT.*

Figure 5: Squamous cell carcinoma of posterior one
third of tongue: Contrast enhanced axial and
reformatted saggital images of the neck at the level of
the tongue shows an infiltrative mass lesion involving
the posterior one third of the tongue.
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Non contrast T1 weighted images provide good details on
cortical erosion and bone marrow invasion. Contrast
enhanced T1 weighted imaging aides in assessment of
marrow invasion, perineural spread, soft tissue extent,
tumour thickness and necrotic lymphnodes.® T2
weighted imaging delineates the involvement of extrinsic
muscle and floor of mouth.” STIR and DWI sequences are
of great importance in visualizing lymphnodes whereas
the latter is an added advantage in assessing
subcentimetric lymph node.

Interestingly, one of our cases showed a pseudo
aneurysm of the lingual artery following biopsy of the
tongue (Figure 6a and 6b).

Figure 6: Pseudoaneurysm of lingual artery post
biopsy: Contrast enhanced saggital reformatted
maximum intensity projection and volume rendered
images of the tongue shows a pseudo aneurysm of the
lingual artery (curved arrow) following biopsy of the
tongue.

Lipomas

Lipoma is the most common benign mesenchymal soft
tissue tumor.?® It can very rarely occur in the oral cavity
with an incidence 1-4%.2%* Most patients are above 40
years of age with no sex predilection.” In tongue, it
usually presents as a long-standing soft nodular
asymptomatic swelling covered by normal mucosa. Oral
intramuscular/infiltrating lipoma arises from the deeper
tissues of the tongue® and is characterized by their
invasion into the muscular tissue. Primary differential
diagnosis for intramuscular lipoma is liposarcoma;
thereby warranting the need for characterization and
delineation of the lesion. MRI shows T1 hyper intense,
T2 hyper intense signals with loss of signal in all fat
suppressed sequences, apart from delineation of the
anatomical details (Figure 7a, 7b and 7c). CT shows a
well-defined lesion with hypoattenuation of fat.
Ultrasound shows a well-defined mass which is hyper
echoic than muscle and shows linear echogenic striations
paralleling the skin surface.'®

Macroglossia
It is a condition characterized by diffuse enlargement of

tongue®® which causes the resting tongue to protrude
beyond the alveolar ridge of the teeth. There are

numerous causes associated with macroglossia. In
children it is seen with down syndrome, hypothyroidism,
MPS, Beckwith-Wiedemann syndrome and congenital
duplication.””? The main role of MRI is to rule out any
pathology within the tongue. MR imaging of
macroglossia shows enlarged tongue with signal
intensities corresponding to normal tongue muscles
(Figure 8a and 8b).

Figure 7: Tongue lipoma: Saggital sections of
magnetic resonance imaging of tongue in T1, T2 and
T1 Fat suppression(FATSAT) images shows a large
well defined fat containing lesion(asterix) replacing
the whole tongue suggestive of lipoma of the tongue.

Figure 8: Macroglossia: axial and saggital T2 images

of the tongue shows an enlarged tongue (asterix)seen

occupying the oral cavity with normal sized mandible
representing macroglossia.

Thyroglossal duct cyst

Thyroglossal duct cyst is a common cyst of the neck and
arises from the remnant of thyroglossal duct which
extends from the foramen caecum to the hyoid bone. The
mean age of presentation of thyroglossal duct cyst is 21
years” with base of tongue being the most common
location. CT imaging depicts a well-defined non
enhancing low attenuating midline mass (Figure 9a and
9b), which shows high T2 signal and low T1 signal
intensity on MRI. No restriction is seen on DWI.*° The
wall of the thyroglossal duct cyst can be thick and shows
rim enhancement on post contrast CT/MR images when
the cyst is infected.*"*

International Journal of Advances in Medicine | January-March 2016 | Vol 3| Issue 1  Page 60



Subramanian K et al. Int J Adv Med. 2016 Feb;3(1):57-62

Figure 9: Foramen caecum thryoglossal duct cyst:
Saggital and coronal reformatted CT images of the
oropharynx shows a well defined non enhancing cystic
lesion which is in midline involving the supra hyoid
region of the neck representing thyroglossal cyst
(right arrow).

Figure 10: Hemangioma of tongue: Coronal T1 and
T2 MR images of the tongue shows a well defined T1
hypointense and T2 heterogenously hyperintense
lesion in tip of the tongue representing hemangioma
(right arrow) which is treated by direct puncture

embolization.

Figure 11: Venous malformation of tip of the tongue:
Sagittal and coronal T2 MR images of the tongue
shows a well defined heterogenous lesion with cystic
spaces and flow voids representing venous
malformation in the dorsal tongue (left arrow) which
is confirmed by digital subtraction angiography
(asterix).

Vascular malformations

Vascular malformations are divided into hemangioma
and vascular malformations based on the growth and
histological differences. Vascular malformations are sub
categorized into high flow lesions such as arteriovenous
malformations and low flow lesions like lymphatic and
venous malformation. Of these, lymphatic and venous
malformations relatively contribute more to soft tissue
masses which present at birth.”® Venous malformation
shows T2 hyper intense venous lakes with flow voids
within representing phleboliths®**3* (Figure 10a, 10b and
10c). lymphatic malformations are of two types namely
micro or macro cystic malformations. Macro-cystic type
may be uni /multi locular T2 hyper intense cystic mass
with fluid level within. But micro-cystic type appears as
area of high signal intensity on T2-weighted imaging.
High flow malformations are usually confirmed by
angiography, which shows an abnormal arterial supply to
the tongue with abnormal prominent vascular blush.
Hemangioma demonstrates intense T1-weighted signals,
heterogeneous high signal on T2-weighted imaging and
shows prominent enhancement with absence of signal
voids (Figure 1la, 11b and 11c). High T1 signals
representing fatty replacement are seen in involuting
hemangioma.®**

ACKNOWLEDGEMENTS

The author would like to thank her husband, father,
mother and friends for their support and patience.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
institutional ethics committee

REFERENCES

1. MacDonald AJ, Harnsberger HR. Oral cavity
anatomy and imaging issues. Harnsberger HR,
Wiggins RH, Hudgins PA, Michel MA, Swartz J,
Davidson HC, et al editors. Diagnostic imaging:
head and neck. Salt lake city, UT: Amirsys;
2004;111:42-45.

2. Hollinshead W. Anatomy for surgeons. The head
and neck, vol.1. 3 edition. Hagerstow (NJ ): Harper
and Row;1982.

3. Last RJ. Anatomy: regional and applied. 6" edition.
Edindurgh (United Kingdom); London; and New
York: Churchill Livingstone;1978.

4.  Meesa IR, Srinivasan A. Imaging of the oral cavity.
Radiologic Clinics. 2015;53(1):99-114.

5. Elango JK, Gangadharan P, Sumithra S, Kuriakose
MA. Trends of head and neck cancers in urban and
rural India. Asian Pac J Cancer Prev. 2006;7:108-
12.

6. Arya S, Chaukar D, Pai P. Imaging in oral cancers.
1JRI. 2012;22:195-208.

International Journal of Advances in Medicine | January-March 2016 | Vol 3| Issue 1  Page 61



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Subramanian K et al. Int J Adv Med. 2016 Feb;3(1):57-62

Huang SH, Hwang D, Lockwood G, Goldstein DP,
O'Sullivan B. Predictive value of tumour thickness
for cervical lymph-node involvement in squamous
cell carcinoma of the oral cavity: A meta-analysis of
reported studies. Cancer. 2009;115:1489-97.
Arakawa A, Tsuruta J, Nishimura R, Sakamoto Y,
Korogi Y, Baba Y et al. MR imaging of lingual
carcinoma: Comparison with surgical staging.
Radiat Med. 1996;14:25-9.

Iwai H, Kyomoto R, Ha-Kawa SK, Lee S,
Yamashita T. Magnetic resonance determination of
tumour thickness as predictive factor of cervical
metastasis in oral tongue carcinoma. Laryngoscope.
2002;112:457-61.

Lam P, Au-Yeung KM, Cheng PW, Wei WI, Yuen
AP, Trendell-Smith N et al. Correlating MRI and
histologic tumour thickness in the assessment of
oral tongue cancer. Am J Roentgenol.
2004;182:803-8.

Preda L, Chiesa F, Calabrese L, Latronico A,
Bruschini R, Leon ME et al. Relationship between
histologic thickness of tongue carcinoma and
thickness estimated from preoperative MRI. Eur
Radiol. 2006;16:2242-8.

Okura M, lida S, Aikawa T, Adachi T, Yoshimura
N, Yamada T et al. Tumour thickness and Para
lingual distance of coronal MR imaging predicts
cervical node metastases in oral tongue carcinoma.
Am J Neuroradiol. 2008;29:45-50.

Dammann F, Horger M, Mueller-Berg M,
Schlemmer H, Claussen CD, Hoffman J et al.
Rational diagnosis of squamous cell carcinoma of
the head and neck region: comparative evaluation of
CT, MRI, and 18 FDG PET. Am J Roentgenol.
2005;184:1326-31.

Lufkin RB, Wortham DG, Dietrich RB, Hoover LA,
Larrsen SG, Kangarloo H et al. Tongue and
oropharynx: Findings on MR imaging. Radiology.
1986;161:69-75.

Sigal R, Zagdanski AM, Schwaab G, Bosq J,
Auperin A, Laplanche A et al. CT and MR imaging
of squamous cell carcinoma of tongue and floor of
mouth. Radiographics. 1996;16:787-810.

Yousem DM, Gad K, Tufano RP. Resectability
issues with head and neck cancer. Am J
Neuroradiol. 2006;27:2024-36.

Mukherji SK, Weeks SM, Castillo M, Yankaskas
BC. Krishnan LAG, Schiro S. Squamous cell
carcinomas that arise in the oral cavity and tongue
base: can CT help predict perineural or vascular
invasion? Radiology. 1996;198:157-62.

Chung TS, Yousem DM, Seigerman HM,
Schalkman BN, Weinstein GS, Hayden RE. MR of
mandibular invasion in patients with oral and
oropharyngeal malignant neoplasms. Am ]
Neuroradiol. 1994;15:1949-55.

Imaizumi A, Yoshino N, Yamada I, Nagumo K,
Amagasa T, Omura K. A potential pitfall of MR

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

imaging for assessing mandibular invasion of
squamous cell carcinoma in the oral cavity. Am J
Neuroradiol. 2006;27:114-22.

Fletcher CDM, Unni KK, Mertens F. Adipocytic
tumors. In: Pathology and genetics: tumours of soft
tissue and bone. World Health Organization
classification of tumours. Lyon, France:lARC Press;
2002:9-46.

Dattilo DJ, Ige JT, Nwana EJC: intraoral lipoma of
the tongue and submandibular space. J Oral
Maxillofac Surg. 1996;54:915-7.

Fregnani ER, Pires FR, Falzoni R, Lopes MA,
Vargas PA: lipomas of the oral cavity: clinical
findings, histological classification and proliferative
activity of 46 cases. Int J Oral Maxillofac Surg.
2003;32:49-53.

Furlong MA, Fanburg-Smith JC, Childers EL.
Lipoma of the oral and maxillofacial region: site and
sub classification of 125 cases. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2004;98:441-50.
Ahmed W, Amin M, Shafiullah. Intraoral lipoma-an
unusual site and size. PAFMJ. 2009;2.

Bataineh AB, Mansour MJ, Abalkhail A. Oral
infiltrating lipomas. Br J Oral Maxillofac Surg.
1996;34:520.

Donnelly LF, Jones BV, Janet L. Strife imaging of
pediatric tongue abnormalities. AJR. 2000;175:489-
93.

Morgan WE, Friedman EM, Duncan NO, Sulek M.
Surgical management of macroglossia in children.
Arch Otolaryngol Head Neck Surg. 1996;122:326-9.
Gibson SE, Myer CM 3rd, Strife JL., O’Connor DM.
Sleep fluoroscopy for localization of upper airway
obstruction in children. Ann Otol Rhinol Laryngol.
1996;105:678-83.

Josephson GD, Spencer WR, Josephson JS.
Thyroglossal duct cyst: the New York eye and ear
in- firmary experience and a literature review. Ear
Nose Throat J. 1998;77:642-4.

Ahuja AT, Wong KT, King AD, Yuen EH. Imaging
for thyroglossal duct cyst: the bare essentials. Clin
Radiol. 2005;60(2):141-8.

Laitman J. Congenital lesions of the neck. In: Som
PM, Curtin HD, eds. Head and neck imaging. 5™ ed.
St Louis, Mo: Moshy; 2011:2235-2286.

David A. Zander, MD Wendy R. K. Smoker, MD.
Imaging of ectopic thyroid tissue and thyroglossal
duct cysts. Radiographics. 2014; 34:37-50.

Batsakis JG. Tumors of the head and neck: clinical
and pathological considerations. 2" ed. Baltimore:
Williams and Wilkins; 1979:291-312.

Dillon WP, Hieshima GB, Dowd CF, Frieden 1J.
Hemangiomas and vascular malformations of the
head and neck: MR characterization. Am J
Neuroradiol. 1993;14(2):307-14.

Cite this article as: Subramanian K, Ramachandran R,
Chandrasekharan A, Rangasami R, Sai VPM, Joseph S.
Imaging in benign and malignant mass lesions of the
tongue. Int J Adv Med 2016;3:57-62.

International Journal of Advances in Medicine | January-March 2016 | Vol 3| Issue 1  Page 62



