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Purpose: In several previous studies, apparent diffusion coefficient (ADC) calcula-
tion was applied in the evaluation of head and neck tumors and is a promising
technique for this application. As a result, we reevaluated the usefulness of ADC
measurement with differentiation of benign and malignant pathology in the naso-

pharynx and oropharynx.

Materials and Methods: The study population consisted of 87 consecutive pa-
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tients who had undergone routine nasopharyngeal and oropharyngeal MR imaging
at our institution, which included diffusion weighted image and ADC map, with a
clinically suspected primary tumor of nasopharynx and oropharynx. The mean ADC

values in the benign and malignant groups were compared and the malignant

group was divided into the lymphoma and carcinoma groups.

Results: A statistically significant difference in ADC values among the benign and
malignant groups using independent samples t-test with a p < 0.001. The lymphoma
and carcinoma groups were compared by the Man-Whitney U test, which revealed a
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statistically significant difference with a p = 0.002. When an ADC of 1.1 x 10 mm’/s

was used to distinguish between benign and malignancy, accuracy was 85%.
Conclusion: ADC values were useful for distinguishing between benign and malig-

nancy in the nasopharynx and oropharynx.
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Table 1. ADC Values of Benign Lesions in the Nasopharynx and the
Oropharynx

Lesion (N)

Mean ADC Value (x 10" mm?[s)

Inflammation (6) 1.239
Inverted papilloma (6) 1.523
Pleomorphic adenoma (3) 0.930
Angiofibroma (2) 1316
Polyp (2) 2.365
Lymphangioma (1) 1.305
Schwannoma (1) 1.852
Neufibroma (1) 1.681
Cementing fibroma (1) 0.840
Aspergilloma (1) 0.310
Mean 1.363 £ 0.592

Note.—ADC = apparent diffusion coefficient

Table 2. ADC Values of Malignant Lesions in the Nasopharynx and
the Oropharynx

Lesion (N)

Mean ADC Value (x 10" mm?[s)

Carcinoma (57) 0.903 +0.227
Squamous cell (31) 0.847
Undifferentiated (8) 0.744
Non-keratinizing (14) 0873
Adenoid cystic (2) 0.884
Acinic cell (1) 1.080
Small cell (1) 1.561

Lymphoma (6) 0.648 +0.112

Mean 0.879 + 0.231

Note.—ADC = apparent diffusion coefficient
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Z,0.648 x 107 £ 0.112 x 107 mm?/s)FH(Tables 1, 2).
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Fig. 1. ADC values of benign and malignant lesions in the nasophar-
ynx and the oropharynx (box plot).
Note.—ADC = apparent diffusion coefficient

Fig. 2. A 66-year-old male with pleomorphic adenoma at the left soft palate. Mean ADC value is 1.382 x 10° mm’s.

A. Axial contrast enhanced T1-weighted image demonstrates a mass with heterogeneous enhancement at the left soft palate (arrow).
B. DWI obtained with b = 1000 mm?/s shows a mass (arrow).
C. Corresponding ADC map shows the mean ADC value of the mass as 1.382 x 10° mm’[s.

Note.—ADC = apparent diffusion coefficient, DWI
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Fig. 3. A 37-year-old female, nasopharyngeal undifferentiated carcinoma with skull base invasion.
A. Axial contrast enhanced T1-weighted image demonstrates a destructive mass with skull base invasion at the right nasopharynx (arrow).

B. DWI obtained with b = 1000 mm?/s shows a mass (arrow).

C. Corresponding ADC map shows the mean ADC value of the mass as 0.793 x 10° mm’[s.

Note.—ADC = apparent diffusion coefficient, DWI

= diffusion weighted image

Fig. 4. A 47-year-old male, diffuse large B cell lymphoma of the tongue base.

A. Axial contrast enhanced T1-weighted image demonstrates a enhancing mass in the right tongue base (arrow).
B. DWI obtained with b = 1000 mm?’/s shows a mass (arrow).
C. Corresponding ADC map shows the mean ADC value of the mass as 0.687 x 10° mm’/s.

Note.—ADC = apparent diffusion coefficient, DWI
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