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MR Studies of Extension and Spread Pattern of Nasopharyngeal Carcinoma
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Seven patients with T2~T4 nasopharyngeal carcinoma were examined by MRI on a 0.5T
superconducting system. The obtained MRI images were reviewed focusing on the signal intensity (SI)
of tumors, and the extension of tumors into the related spaces from the pharyngeal mucosal space
(PMS). Consequently, the SI of tumors demonstrated low on T1 weighted images and high on T2
weighted images. The parapharyngeal space was the first space where the tumors extended from the
pharyngeal mucosa. The parapharynegeal space was an intermediate point of extension to the
masticator space (MS), the carotid space (CS), the retropharyngeal space (RPS), and the prevertebral
space (PVS). The PVS involvement by tumors was not a direct extension from the PMS, because the
posterior portion of pharyngobasilar fascia worked as a barrier on MR. Therefore, the longus capitus
muscle in the prevetebral space was considered to be involved via the parapharynegal space (PPS). The
masticator space involvement was indicated by slightly high SI of pterygoid muscle on T2 weighted
images, and also the effacement of the PPS fat and parapharyngeal venous plexus were considered as a
sign of involvement into the masticator space. The retropharyngeal lateral lymph node (Rouviere)
metastases were recognized by MR. These metastasized lymph nodes were low on T1 weighted images
and high on T2 weighted images.
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Table 1 Materials

Case 1 69/M T4N3MO
Case 2 76/M T4N3MO
Case 3 43/F T4NIMO
Case 4 42/M T3N3MO
Case 5 73/M T2ZNIMO
Case 6 46/M T2N1MO
Case 7 42/M T2N3Mx
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Fig. 1 Normal MR image of the nasopharynx. A) T1W]
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Longus capitus

T2WI. C) Schema of the normal nasopharynx. The pharyngobasilar fascia is
more clearly recognized on T2WI. The lateral portion of pharyngobasilar
fascia (black arrow in B and white arrow in A) is delineated as low signal
intensity (SI) line. The posterior portion of the pharyngobasilar fascia (black
arrow in A) is recognized as low SI line between the pharyngeal mucosa and
longus capitus muscle on T1WI. The pharyngeal mucosa is delineated as low SI
on T1WI and very high SI on T2WI. The tensor veli palatini muscle (white
arrow in B) and the levator veli palatini muscle (small white arrow in B) can
be recognized. The levator veli palatini muscle passes through the Morgagni's
sinus (small white arrow in B and C). The auditory canal (black star in B) is
recognized in the pharyngeal mucosal space.
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Table 2 Lesions identified by MRI
Parapharyngeal space 4 (>T2)
Prevertebral space 3 (=T
Masticator space 2 (>TH
Nasal cavity 3 (T
Skull base 2 (TH
3rd branch of Trigeminal nerve 2 (T4
Rouvier LN 7 (>T)

Total 7 cases
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Fig. 2 MR images of 46 years old male with T'2N1
MO0 nasopharyngeal carcinoma. A) T1WI
(weighted image), B) PDI (proton density
image), C) T2WI. Tumor (white star in A) is
seen at right lateral wall, posterior wall and roof
of the nasopharynx. Tumor is limited in the
pharyngeal mucosal space. SI (signal intensity)
of tumor is equal to that of muscle on T1WI, and
relatively high SI on T2WI. The lateral portion
of the pharyngobasilar fascia (black arrow in B)
is not involved. Tensor veli palatini (white arrow
in C) and levator veli palatini muscle (broad
arrow in C) are identified. The auditory tube is
intact. PDI demonstrates good soft tissue con-
trast.
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Fig. 3 MR images of 76 years old male with T 4N3
MO nasopharyngeal carcinoma. Chief complaint
is double vision and headache. A, B) Level of the
nasopharynx, TIWI, T2WL C) Level of the skull
base, TIWIL. D) Sagittal image of midline, T1WI.
E) Sagittal image of slightly left side. TIWI
Tumor extended to the right parapharyngeal
space involves to lateral part of the prevertebral
muscle (white arrow in B). The right paraphar-
yngeal fat and the pharyngeal venous plexus are
not effaced (black arrow in B). There is no
evidence of the masticator space involvement.
However, it reaches to the skull base (white
arrow in C) and destroys the clivus (white arrow
in D). The third branch of trigeminal nerve
becomes thick and the foramen ovale is widened
(white arrow in E).

Fig. 4 MR images of 43 years old female with T4NI1MO0 nasopharyngeal car-
cinoma. She complaints pharyngeal pain and headache. A, B) Proton density
image, transverse scan. Tumor arising from the right lateral wall fills the right
parapharyngeal space, and pushes up the right pterygoid muscle. SI of the right
pterygoid muscle is slightly elevated (white star in A). Tumor extends to the
right prevertebral space, however, the right posterior portion of the pharyn-
gobasilar fascia is clearly seen (arrow in B). It means that prevertebral involve-
ment may not be a direct invasion but invasion from the parapharyngeal space.
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Fig. 5 MR images of 69 years old male with T4N3MO0 nasopharyngeal carcinoma. Patient
complaints trismus. A) Transverse scan, TIWI, and B) after Gd-DTPA. C) T1 weighted
coronal image and D) after Gd-DTPA. Tumor extended to the left parapharyngeal space
involves the medial pterygoid muscle (star in B). The parapharyngeal fat and the parapharyn-
geal venous plexus are effaced. SI of the prevertebral muscle increases, however, the pharyn-
gobasilar fascia between tumor is intact (white arrow in B). After Gd-DTPA, SI of main
tumor and the pterygoid muscle increases and the involved part of prevertebral muscle also
increases (black arrow in B). At coronal image, the skull base is invaded (star in D)) and the
left foramen ovale is widened (arrow in D).
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Fig. 6 Rouviere's lymphnode metastasis. A) MR image of 42 years o]d male
with T3N3MO0 nasopharyngeal carcinoma. PDI. B) MR images of 69 years old
male with TAN3MO0 nasopharyngeal carcinoma. T1IWI Gd-DTPA. Enlarged
lymph nodes are seen lateral to the prevertebral muscle (arrows in A, B), and
demonstrate slightly high SI on proton density image.
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