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Abstract

Background: Detection of benign parapharyngeal mass is very crucial for the management of the patients.
Objective: The purpose of the present study was to evaluate the CT scan for the detection of benign
parapharyngeal mass. Methodology: This cross-sectional study was carried out in the Department of
Radiology and Imaging at Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh from July
2009 to April 2011 for a period of around two years. All the clinically suspected cases of parapharyngeal
space mass lesions attended in the Otolaryngology and Radiology & Imaging department of Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka were enrolled in this study. The patient in this study
was evaluated according to the management plan for surgery followed in Otolaryngology department. The
histopathology was performed by the histopathologist of the Department of Pathology at BSMMU, Dhaka,
Bangladesh. All patients were undergone CT examination of neck and the comparison of the findings was
done with the histopathology results. Result: A total number of 50 patients were recruited for this study after
fulfilling the inclusion and exclusion criteria. Mean (£SD) age of the patients was 37.76 (£14.82). Sensitivity
of CT to diagnose benign parapharyngeal mass was 92.1%, specificity 83.3%, positive predictive value
94.6%, negative predictive value 76.9% and accuracy 90.0%. The area under the curve value was calculated
and was found 0.142 (95% CI 0.000 to 0.286) (p=0.000). Conclusion: In conclusion the sensitivity and
specificity of CT scan for the detection of benign parapharyngeal mass lesion is very high. [Journal of
National Institute of Neurosciences Bangladesh, July 2021,7(2):118-121]
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Introduction technique of their surgical excision. There has been
Tumors originating in parapharyngeal space are rare, considerable improvement in imaging technique in the
accounting for 0.5% of head & neck neoplasia' and recent years for accurate pre-operative evaluation of
present a formidable challenge to the surgeon with regard ~ these tumors. This process has helped in knowing the
to both their pre-operative diagnosis and the specific extent of tumor as well as establishing the preoperative
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histological diagnosis and tumor behavior in early stage’.
Expansion of the tumor occurs in the plane of least
resistance namely, medially towards the tonsil and lateral
pharyngeal wall, laterally between the tail of parotid and
sub mandibular gland and posteriorly into retro
mandibular area®’. The diagnosis should be suspected
when a mass is encountered that displaces the
tonsil/lateral pharyngeal wall towards mid line or when a
mass is encountered in the neck near the angle of
mandible. Tumors which are palpable in the neck may
pass through the stylomandibular tunnel and are of
dumb-bell shape usually benign pleomorphic adenoma®.
Other manifestations depends on site of origin and the
effect upon surrounding structures like otological
hoarseness of voice, deviation of tongue, Homer's
syndrome. Trismus is a common feature which implies
either irritation of the pterygoid muscle or perhaps
mechanical obstruction to motion of mandible’.

CT-scan with intravenous contrast and enhancement is
the most useful radiographic modality currently
employed®. It determines the location extent, vascularity
of tumor with differentiation of parotid and extra parotid
region by presence or absence of lucent line which
represents the fibro-fatty matrix of the parapharyngeal
space’. This present study was undertaken to evaluate the
CT scan for the detection of benign parapharyngeal
mass.

Methodology

This was a cross sectional type of study. This study was
carried out in the Department of Radiology and
Imaging, Bangabandhu Sheikh Mujib Medical
University, Dhaka, Bangladesh. This study was carried
out from July 2009 to April 2011 for a period of two
years. All the clinically suspected cases of
parapharyngeal space mass lesions attended in the
Otolaryngology and Radiology & Imaging department
of Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka were enrolled in this study. Samples
were selected purposively. Patient having clinical
suspicion of parapharyngeal space mass lesions who
undergone CT scan at any age group irrespective of
their sex were included as study population. Patients
who were not fit for surgery or patients whose
histopathology reports were not available due to lost to
follow up were excluded this study. The patient in this
study was evaluated according to the management plan
for surgery followed in Otolaryngology department,
which included history, clinical examination. The
histopathology was performed by the histopathologist
of the Department of Pathology at BSMMU, Dhaka,

Bangladesh. All patients were undergone CT
examination of neck in the Department of Radiology
and Imaging, BSMMU, Dhaka and the diagnosis of
benign mass was done based on standard criteria. CT
scan was performed with a third generation CT
machine, Hitachi W2000. (3-5) mm thick contiguous
slice was taken. These scans were obtained using 120
kV, 150 mA and 1 sec scanning time for 1 slice. From
skull base to root of the neck was scanned. Both pre and
post contrast scans were performed. 50 ml of non-ionic
water soluble iodinated contrast media of 370 strength
was administered. Immediately after completion of
bolus injection 3-5 mm contiguous slice was obtained.
After informing all the necessary information regarding
the research study, data were collected in a pre-designed
structured data collection sheets. Statistical analysis of
the data was obtained by using windows based
computer software device with Statistical Packages for
Social Sciences (SPSS-13). For the validity of study
outcome, specificity (defined as the proportion of true
negatives correctly identified by the test indicating how
often a tumor-like lesion is diagnosed correctly),
sensitivity (defined as the proportion of true positives
correctly identified by the test indicating how often a
non-tumor-like lesion is diagnosed correctly) and the
accuracy (defined as the proportion of true negatives
and true positives correctly identified by the test;
indicating the agreement between the preoperative
diagnosis and the histological outcome) were
calculated.

Results

A total number of 50 patients were recruited for this
study after fulfilling the inclusion and exclusion
criteria. Out of all patients maximum (54.0%) were
belonged to 21 to 40 years age group followed by 41
and above age group (38.0%) and up to 20 years age
group (8.0%). Mean (+SD) age of the patients was
37.76 (x14.82) (Table 1).

Table 1: Distribution of the patients by age (n=50)

Age Group Frequency Percent
<20 Years 4 8.0
21 to 40 Years 27 54.0
41 and above Years 19 38.0
Total 50 100.0

Mean + SD (Range) =37.76 + 14.82 (2.7-72.0)

Out of all patients 35 cases were diagnosed as benign
parapharyngeal mass by CT and confirmed by
histopathological evaluation. They were true positive. 2
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cases were diagnosed as benign parapharyngeal mass
by CT but not confirmed by histopathological findings.
They were false positive. Of 13 cases of other than
benign parapharyngeal mass, which were diagnosed by
CT, and 3 were confirmed as benign mass and 10 other
than masses by histopathology. Therefore, false
positive cases and true negative cases were 2 and 10
respectively (Table 2).

Table 2: Relationship between CT scan and
Histopathological diagnosis of benign parapharyngeal
mass (n=50)

CT scan Histopathological diagnosis Total
Benign Others

Benign 35 2 37

Others 3 10 13

Total 38 12 50

Sensitivity of CT to diagnose benign parapharyngeal
mass was 92.1% (95% CI 78.62% to 98.34%),
specificity 83.3% (95% CI 51.59% to 97.91%),
positive predictive value 94.6% (95% CI 83.11% to
98.42%), negative predictive value 76.9% (95% CI
52.22% to 91.04%) and accuracy 90.0% (95% CI
78.19% to 96.67%) (Table 3).

Table 3: Validity of CT scan in the Diagnosis of Benign
Parapharyngeal Mass

Validity Values 95% CI

Sensitivity 92.1 78.62% to 98.34%
Specificity 83.3 51.59% t0 97.91%
PPV 94.6 83.11% to 98.42%
NPV 76.9 52.22% to 91.04%
Accuracy 90.0 78.19% to0 96.67%

PPV = Positive Predictive Value; NPV = Negative Predictive
Value

ROC Curve
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Figure I: Showing the ROC Curve of CT scan for detection of
Benign Parapharyngeal Mass

The area under the curve value was calculated and was
found 0.142 (95% CI 0.000 to 0.286) (p=0.000) (Table
4).

Table 4: Area under the curve Value of CT scan for
detection of Benign Parapharyngeal Mass

AUC Value P value Asymptotic 95% CI

Lower Upper
0.142 0.000 0.000 0.286
Discussion

With advent of high resolution CT-scan, operative
facilities in form of electro-cautery, hypotensive
anaesthesia, para pharyngeal tumors are now amenable
to proper management®. The presentation of
para-pharyngeal space tumor is usually benign and
produces symptoms by exerting pressure on neighboring
structures’. Out of all patients 35 cases were diagnosed
as benign parapharyngeal mass by CT-scan and
confirmed by histopathological evaluation. They were
true positive. 2 cases were diagnosed as benign
parapharyngeal mass by CT but not confirmed by
histopathological findings. They were false positive. Of
13 cases of other than benign parapharyngeal mass,
which were diagnosed by CT-scan and 3 cases were
confirmed as benign mass and 10 other than masses by
histopathology. Therefore, false positive cases and true
negative cases were 2 cases and 10 cases respectively.
Izzo et al'® have reported that among the parapharyngeal
space (PPS) tumors, 70.0 to 80.0% are benign, and 20.0
to 30.0% are malignant. Most parapharyngeal space
(PPS) tumors are of salivary or neurogenic origin,
although metastatic lesions; lymphoreticular lesions; and
a variety of uncommon, miscellaneous lesions may arise
in this location.

Ahmad et al" determined the role of clinical features,
fine needle aspiration cytology (FNAC) and computed
tomography (CT) scan in diagnosing parapharyngeal
space (PPS) tumors and treatment options. They
reviewed the medical record of patients for their age,
gender, clinical features, investigations (FNAC and CT
scan) and treatment. The mean age of patients presenting
with PPS tumours was 33.6 years. The most common
clinical features were neck mass (93%) and bulge in
lateral pharyngeal wall (80%). The CT scan showed
exact location and extent of tumour in 11 out of 15
cases. The sensitivity and specificity of FNAC was 70%
and 85% respectively.

Surgical and CT examinations have been performed on
104 patients and each of whom presented with a
parapharyngeal space mass, has resulted in the
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development of an updated CT protocol designed to
provide a preoperative diagnosis’?. When dynamic
scanning is used, diagnostic angiography or digital
venous imaging (DVI) can be avoided in almost all of
these cases. A specific preoperative diagnosis can be
made in 88.0% of the patients and a limited differential
diagnosis, which includes the final diagnosis, can be
made in virtually all cases®.

Sensitivity of CT to diagnose benign parapharyngeal
mass was 92.1% (95% CI 78.62% to 98.34%),
specificity 83.3% (95% CI 51.59% to 97.91%), positive
predictive value 94.6% (95% CI 83.11% to 98.42%),
negative predictive value 76.9% (95% CI 52.22% to
91.04%) and accuracy 90.0% (95% CI 78.19% to
96.67%). Similar result has been published different
studies. In a study' "' patients underwent surgery for
parapharyngeal space tumors. Eighty percent of the
parapharyngeal space neoplasms were benign; 20%
were malignant. Fifty-seven percent (31/54) were of
neurogenic origin, 30% (16/54) were of salivary origin,
and 13% (7/54) were of miscellaneous origin. The use of
computed tomography scan and magnetic resonance
imaging, and selective use of angiography, allowed us to
ascertain the location, size, vascularity, and relation of
parapharyngeal space tumors to surrounding anatomical
structures. Imaging techniques established the site of
origin of these tumors with 96% accuracy'.

Prior to the CT era, very limited radiologic information
could be gleaned from plain films and multidirectional
tomograms". The degree of lesion vascularity could be
identified on a conventional angiogram; however, only a
lesion such as a paraganglioma, with its characteristic
hypervascular appearance, or an aneurysm could be
confidently diagnosed". A lesion could also be identified
as being hypovascular, but a salivary gland tumor could
not be differentiated from a schwannoma or other such
pathology.

Conclusion

In conclusion the sensitivity of CT scan is very high for
the detection capacity of benign parapharyngeal mass.
Furthermore the specificity of CT scan for the detection
of benign parapharyngeal mass lesion is very high.
Therefore this CT scan is very good diagnostic utility
for the detection of benign tumor mass in the

parapharyngeal space. Further multicenter study should
be conducted to get the more accurate result.
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