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Abstract

AIM: To present computed tomography (CT) find-
ings of different histological subtypes of parotid gland
masses in detail and to establish diagnostic strategy.

METHODS: From January 2009 to November 2011,
56 patients were collected through the histopathology
and Picture Archiving and Communication Systems
records, which revealed 5 basal cell adenoma (BCA),
16 pleomorphic adenoma (PA), 25 Warthin’s tumor
(War-T), 3 Kimura’s disease (KD) and 7 parotid carci-
noma (PCa) cases. All the CT images were retrospec-
tively analyzed by two radiologists in consensus, based
on their description of morphology (location, number,
size, margin and fibrous capsule) and enhancement
patterns of masses. In addition, the diagnostic effi-
ciency of diagnostic strategy is tested.

RESULTS: War-T and BCA patients’ mean age was 59.9
+ 12.6 years and 58.4 £ 18.2 years; the significant dif-
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ference was seen in War-T vs PA and BCA vs PA. About
40% of War-Ts presented with bilateral multifocal le-
sions, a higher ratio than others. Seventy two percent
of War-Ts were limited to the superficial lobe, followed
by BCA 60% and PA 40%. Vessel facing sign and en-
larged lymph nodes were both frequent in War-T, which
respectively accounts for 84% and 76% of cases. Rapid
contrast enhancement and decreases were unique for
War-T. BCA and PA showed obvious delayed enhance-
ment. The diagnostic strategy of parotid gland tumor
had a good diagnostic efficiency, with high accuracy,
sensitivity and specificity.

CONCLUSION: Determination of the histological sub-
types of parotid gland masses might be possible based
on CT findings and clinical data. A diagnostic strategy
with high diagnostic efficiency was established.

© 2013 Baishideng. All rights reserved.
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Core tip: In this study, the key computed tomography
findings of different histological subtypes of parotid
gland masses were summarized in detail and a diagnos-
tic strategy with high diagnostic efficiency was estab-
lished.
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INTRODUCTION

Salivary gland tumors (SGT) consist of a group of het-
erogeneous lesions with complex clinicopathological char-
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acteristics and distinct biological behaviors, most of them
arising in the parotid glandm. Differentiation between a
benign or malignant lesion and determination of the ex-
act histological subtype are very difficult. Clinically, they
usually present as a painless palpable mass, indistinguish-
able from the subtypes of SGTs, including pleomorphic
adenoma (PA), basal cell adenoma (BCA), Warthin’s tu-
mor (War-T), parotid carcinoma (PCa) and Kimura’s dis-
ease (KD). The risk for local recurrence is approximately
2% in War-T treated by enucleation, but the risk is ap-
proximately 85% for PA™’. Therefore, most important
for choosing the appropriate surgical approach is the
differentiation between a benign or malignant lesion, as
well as the determination of the exact histological sub-
type. Fine needle aspiration biopsy (FNAB) proved to be
a useful and reliable tool in the preoperative diagnosis of
SGT™. However, differentiation of a few benign and
malignant lesions might be not only difficult but also
impossible by only depending on FNAB. For instance,
PA of variable histological patterns and adenoid cystic
carcinoma, as well as BCA, can be mistaken®”.

Ultrasound is most commonly used in parotid tumor
diagnosis[&lm, but it is weak for detecting masses located
in the deep lobe and the results are closely related to
the operator experience and skill level. Recently, mag-
netic resonance (MR) and computed tomography (CT)
imaging-based techniques have been evaluated for the
diagnosis of benign and malignant SGTs!""". In con-
trast to FNAB, MRI and CT noninvasive examination
might provide a diagnosis and the range of tumor. MR
image-based techniques, diffusion-weighted imaging
(DWI) seems to have the highest potential to determine
different histological subtypes non-invasively" ">,
Nevertheless, its disadvantages are limited availability,
high cost and the long time needed. Patients with certain
pacemakers or implanted metals cannot have magnetic
resonance imaging. Previous CT imaging-based research
was focused on the morphological characteristics, such
as margin, size, location and density, with some studies
involved in enhancement, but results were inconsistent
and no diagnostic strategy has been established for be-
nign and malignant lesion diagnosis[g’m’m], much less the
determination of the histological subtypes.

The objective of our study was to investigate the
potential of CT imaging-based technology in differ-
entiating various entities of parotid gland tumors by
comprehensive analysis of the CT findings and clinical
situation. Critical focus areas of CT imaging, such as lo-
cation, number, margin, side, especially the vessel facing
sign and enlarged lymph nodes around the lesions, and
the enhancement features, were examined.

MATERIALS AND METHODS

Patient cohort and CT acquisition
Fifty-six patients with parotid gland tumor (diameter is

< 3 cm) were enrolled in this study, which revealed 5
BCA, 16 PA, 25 War-T, 3 KD and 7 PCa cases. CT was
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performed by using GE 64 light speed CT and Philips
256 iCT. The key CT parameters and scanning processes
are summarized as follows: slice thickness 3-5 mm, pitch
1.375; effective exposure 240 mA at 120 kVp. Unen-
hanced CT was obtained throughout the entire neck
and 1.5-2.0 mL/kg of nonionic contrast material (370
mg of iodine per milliliter) was injected in 30 s by use
of a power injector. Arterial phase scan was acquired
at 25 s after contrast agent injection and the vein phase
scan was obtained at 60 s. In all patients, a parotid gland
tumor was histologically proven by surgery before initia-
tion of the therapy. The local ethics committee approved
the study protocol and written informed consent was
obtained from all patients before CT scan.

Image and data analysis

All images were reviewed on the Picture Archiving and
Communication Systems by two radiologists respectively,
and the morphological and enhancement patterns of
lesions were depicted. Tumor location was defined as
involving the superficial, deep, or both in the parotid
gland. The tumor size was expressed in terms of maxi-
mal axial dimensions measured to the nearest millimeter
(the largest lesion was measured in cases of multifocal
lesions). The tumor was deemed to have a sharp margin
if it was well-demarcated throughout its circumference
and to have indistinct margins otherwise. For assessment
of the attenuations of the tumors, a circular region of
interest (ROI) excluded obvious cystic and necrotic ar-
eas. The enhancement pattern was categorized as either
homogeneous or inhomogeneous. A tumor that showed
inhomogeneous enhancement was further described as
demonstrating either a non-enhancing curvilinear cleft or
a cystic component. Some cases underwent two phases
of scanning and the attenuation changes were calculated.
Vessel facing sign and enlarged lymph nodes were also
described for diagnosis. Here, vessel facing sign was re-
ferred to as small newborn blood vessels around tumors
and the lymph node around the mass was defined as en-
larged when its size was = 5 mm.

In order to test the diagnostic efficiency of the diag-
nostic strategy, a new group of cases of parotid gland
tumors were collected, including 12 War-T, 10 PA, 7
BCA and 5 PCa cases. The radiologist did not know the
pathology results before analyzing the CT images and
making a diagnosis. To evaluate the diagnostic efficiency,
the accuracy, sensitivity and specificity of each subtype
tumor diagnosis by using the diagnostic strategy ad-
vanced in this article was calculated.

Statistical analysis

All statistical analyses were computed with the Statisti-
cal Package for the Social Sciences, Version 13.0 (SPSS,
Chicago, IL). The ZZ test was used for the statistical
analysis of differences in age, arterial phase strengthen
rate and un-enhanced attenuation among the parotid
gland nodules. The Mann-Whitney test was used for
comparison between two groups. The level of signifi-
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Figure 1 Computed tomography features of all observed subtypes of parotid gland tumors. A-D: Warthin’s tumors (War-Ts) showing heterogeneous and appar-
ent enhancement; A, B: bilateral multiple lesions with and enlarged lymph nodes; C: Tumors with multiple capsules and vessel facing sign; D: War-T had a large cystic
degeneration; E, F: Basal cell adenoma showing apparent heterogeneous enhancement, with multiple low-density areas (E) and multiple capsules (F); G: Pleomorphic
adenoma with apparent heterogeneous enhancement at 60 s; H, I: EG presenting unilateral multiple lesions with enlarged lymph nodes, well margin and homogenous
enhancement; J: Parotid carcinoma displayed unclear margin and heterogeneous enhancement and involved the superficial and deep lobe.

cance was set at 5% (P < 0.05).

RESULTS

Clinical presentations

Table 1 shows the age, sex distribution and the radiologi-
cal features of the masses. The War-T and BCA patient’
s mean age (War-T: 59.9 £ 12.6 years and BCA: 58.4
1+ 18.2 years) were both much older than that of other
subtypes. The significant difference was seen between
War-T and PA, and also between BCA and PA. War-T
and PCa frequently occur in males (male »s female was
7.3:1 and 4:1, respectively), whereas, BCA was predomi-
nant in females. Twenty of 25 patients with War-T were
smokers, accounting for 80%, which was the highest
among all subtypes of parotid masses.

K
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Multi slice CT finding of subtypes of parotid glands tumors

Multi slice CT (MSCT) revealed a unilateral solitary
tumor in all PCa and KD cases, and synchronous bilat-
eral multifocal tumors in 10 War-T' cases, which was the
only disease that presented with bilateral lesions (Figure
1). Furthermore, for unilateral solitary tumors, PA and
War-T occurred predominantly in the left side. Tumors
limited to the supetficial lobe of the parotid gland pre-
sented in 18 (72%) War-T, 6 (40%) PA, 3 (60%) BCA
and 2 (33.3%) PCa cases. The proportion of War-T
ranked first. The maximum axial diameter of the tumors
exceeded 2 cm in the War-T and PA groups, with a mean
of 2.2 £ 0.9 cm and 2.1 + 0.73 cm, but there was no sta-
tistical difference. All KD cases had multiple lesions and
a sharp margin, but 12 (80%) of PA cases had an unclear
margin. Besides, the majority of tumors had a sharp
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Figure 2 Time and computed tomography number curve of dual-phase contrast enhanced spiral computed tomography in the observed entities.
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Figure 3 Diagnostic strategy of parotid gland tumors. War-T: Warthin’s
tumor; PA: Pleomorphic adenoma; BCA: basal cell adenoma; PCa: Parotid car-
cinoma; KD: Kimura'’s disease; HU: Unenhanced-attenuation.

margin in the War-T (84%) and BCA (80%) cases.

All BCA and PA cases and 19 (76%0) War-T cases showed
heterogeneous enhancement. Whereas, all masses in the
KD group had homogeneous enhancement. None of
the tumors demonstrated calcification, excluding one PA
case with mottling calcification. Here, vessel facing sign
was found in 21 War-T cases (Figure 1C), accounting
for 84% in the War-T group. Twenty seven War-T cases
had enlarged lymph nodes around the masses; among
them, 8 cases were identified by histopathology and the
rest were confirmed by two radiologists with abundant
clinical experience. For tumors associated with enlarged
lymph nodes, the proportion in the top two subtypes was
KD (100%) and War-T (76%) (Figure 1B and H).

Among all tumor entities, War-T' had the highest un-
enhanced attenuation value (49.0 £ 10.3 HU). When
the un-enhanced attenuation values exceeded 45 HU,
it strongly suggested a War-T diagnosis. Among all the
parotid gland tumors patients, 13 War-T, 5 PA, 4 BCA, 3

(49

;guamﬁ.,g@ WJR | www.wjgnet.com

316

KD and 4 PCa cases underwent double period scanning,
Therefore, the dynamic change curve of the attenuation
for each group was established according to average value
(Figure 2). Four War-T cases presented with rapid contrast
enhancement and rapid decrease. Nine Watr-T cases and
other subtype lesions all showed increased enhancement
and War-T and BCA cases were much more remarkable.

Diagnostic strategy

A diagnostic strategy for parotid gland tumor diagnosis
was established initially according to the CT findings
and clinical data analysis and is summarized in Figure 3.
The efficiency of diagnostic strategy was very high in
the subtypes of parotid gland tumor diagnosis. Table 2
shows the sensitivity, specificity and accuracy.

DISCUSSION

Relationship of clinical data to subtypes of parotid masses
Sex and age were always evaluated as useful informa-

tion for benign or malignant tumors differentiation as
well as histological type diagnosis. With respect to sex
distribution, many previous reports have described a
female predominance in BCA and PA, while males fre-
quently predominate in War-T"*'""*¥, Our study demon-
strated similar results, with a male: female ratio of 7.3:
1 for War-T, a male: female ratio of 1:4 for BCA and of
1:1.5 for PA. The average age of cases with War-T and
BCA have been reported to be approximately 57 and
59 years!””, a decade older than those with PA. Our
results are similar to the previous viewpoints. In this
study, 80% of War-T cases were smokers, the highest
percentage among all subtypes. It emphasized the fact
that smoking is an etiological factor in War-T develop-
ment”"*. To summarize, it is useful to know age, sex
and smoking for parotid gland tumor diagnosis, espe-
cially for War-T and BCA.
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Table 1 Clinical and radiological features of Warthin’s tumors, pleomorphic adenomas, basal cell adenoma and malignant tumors 7

(%)

Features War-T PA BCA KD PCa
No. of patients 25 15 3 5] 6
Age(yr)(mean * SD) 59.9+12.6 413+114 584 +182 48+15.8 513+17.1
Sex ratio (male: female) 7.3:1 1:15 1:4 2:1 41
Smoking (yes: no) 4:1 1.5:1 0.7:1 2:1 2:1
Single: multiple lesions 1.5:1 6.5:1 5:0 0:3 6:0
Side (right: left: bilateral ) 4:11:10 4:11:0 2:3:0 2:1:0 2:4:0
Location(superficial-lobe (posterior-inferior portion): deep-lobe: both) 18 (17):0:7 6 (2):3:6 3 (2):0:2 0:0:3 2 (0):0:4
Size (cm) (mean * SD) 2.2+091 21+0.73 1.7+0.38 1.7£0.59 1.6+0.32
Margin(clear: unclear) 5.3:1 1:4 4:1 3:0 11
Density (homogenous: heterogeneous) 1:3.2 0:15 0:5 3:0 11
Vessel facing sign 21 (84) 2 (13.3) 1 (20) 0 (0) 0 (0)
Enlarged lymph nodes 19 (76) 2 (13.3) 1 (20) 3 (100) 2(33.3)
Unenhanced-attenuation (HU) 49.0+£10.3 395+£75 35.7£09 38.0+3.0 39.8+£6.2

PA: Pleomorphic adenoma; BCA: Basal cell adenoma; War-T: Warthin’s tumor; PCa: Parotid carcinoma; KD: Kimura’s disease; AP: Arterial phase.

Table 2 Diagnostic efficiency of diagnostic strategy for each

subtype diagnosis, the sensitivity, specificity and accuracy
were evaluated

Vessel facing sign is defined as the posterior mandible
veins near to the tumor and it was reported in favor of
War- T, However, it is associated with tumor size and
sick time. Therefore, our view was that the vessel fac-

Warthin’s Pleomorphic Basal cell Parotid . . ..
e adenonlza adenoma carcinoma ing sign advanced before was not significant for War-T
Sensitivity B o LA e ffhagnosm. In this study, vessel facing sign was defined as
Specificity  95.5% 83.3% 96.4% 89.7% increased new blood vessels next to the tumor. It should
Accuracy 97.1% 85.3% 94.1% 88.2% better reflect the biological behavior and histopathologi-

MSCT findings for subtypes of parotid masses diagnosis
Calcification is rare in parotid tumors. In our research,
small mottling calcification was solely observed in one
PA patient. We speculated it was related to ossification.
In this study, about 40% of War-T cases were multiple
and bilateral. Additionally, in 94.4 % of War-T cases, the
masses located in the superficial lobe were limited in the
posterior and inferior quadrant, much higher than any
other subtypes. These results are in agreement with the
previous study'™'"'**), Posterior and inferior quadrants
of parotid gland superficial lobe with rich lymphatic
organization were the most frequent site of War-T. It
demonstrated that War-T likely arises from lymph nodes
and the heterotopic salivary gland tissue’s nearby lymph
nodes™*. Additionally, PA and PCa all presented with
single and unilateral lesions. Therefore, a tumor is strong-
ly considered as War-T when it presents with multiple
and bilateral lesions and the lesions are located in the
posterior and inferior quadrant of the superficial lobe.

According to previous reports, cyst formation is a
main histopathological feature for BCA and War-T, espe-
cially for BCA, presenting in more than one half of tu-
mors examined (65%)”"**, In this study, 76% (19/25) of
War-T cases and all BCA cases showed markedly inhomo-
geneous enhancement. However, only 7 (28%) War-T cas-
es and 1 (20%) BCA case had a distinct cystic component,
lower than previous reports. We speculated that the cyst
was so small that it merely displayed a low density zone on
CT imaging. All PA in our study showed inhomogeneous
enhancement which might be due to PA being comprised
of mixed components.

K
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cal features. Eighty four percent of War-T cases pre-
sented with vessel facing sign and was much higher than
other entities, accounting for 87.5% of all cases with
vessel facing sign. Enlarged lymph nodes might be firstly
advanced as a sign for differential diagnosis in this study.
Here, the enlarged lymph nodes were defined as the di-
ameter = 5mm. The results indicated that all KD cases
and 76% (19/25) of War-T cases had enlarged lymph
nodes. We speculated that the following reasons might
give a explanation: (1) The lymphatic organization is fre-
quently involved by KD itself; (2) Large number of lym-
phocytes ate tightly arranged in the mesenchymal stroma
of War-T and with a lymphatic biochemical center™***",
Therefore, an inflammatory reaction occurs frequently
and causes reactive lymph node hyperplasia; and (3) The
enlarged lymph nodes might be the lesion itself because
War-T was considered to arise from lymph nodes. In
summary, the vessel facing sign and enlarged lymph
nodes strongly indicate War-T.

In general, BCA are usually assumed to be rather small
tumors, less than 3 cm in their greatest dimension, and
smaller than War-T and PA""". The same trend was also
seen in our study but no significant difference was seen
between any two entities. In addition, the size was the
smallest in the PCa cases. It is a little controversial as the
smaller the tumor, the more likely it is to be malighant; of
course, more evidence is needed. Whether a tumor had a
sharp margin or not was usually considered as a sign for
benign or malignant lesion differentiation, but it is still a
continuing controversy. Sharafuddin ez o/’ and Som ez
a” advanced that an unsharp margin was the reliable phe-
nomenon for malignancy. In contrast, Freling ez a/*” dem-
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onstrated only about 50% of sharp margin lesions were
malignant lesions. Our results showed that 84% (21/25)
of War-T cases and 80% (4/5) of BCA cases had a sharp
margin, much higher than that of PCa (50%). It agreed
with Som ez 2/ who strongly suggested that a sharp mat-
gin was associated with a benign tumor. However, 80% of
PA cases had an unsharp margin. Histopathologically, War-T
and BCA had an intact capsule, but PA had an incomplete
coated capsule which might be the main reason explaining
the different margin display. KD as a chronic granuloma-
tous lesion with supetficial lymph nodes and soft tissue
involved usually presented a mass with an unsharp margin.
However, all KD cases displayed a sharp margin in our
study (Figure 4C), which might be due to focusing on the
smaller nodules, with the largest diameter less than 2 cm.
The contrast enhancement features of parotid tumors
are related to their histopathological features and vascular
architecture. Histopathologically, most War-T cases have
a high micro-vessel count and high cellularity, and BCA
have characteristic numerous endothelium-lined vascu-
lar channels, in which small capillaries and venules are
prominent”™" (Figure 4B and D). The characteristic dy-
namic CT findings of War-T and BCA are rapid contrast
enhancement at the arterial phase and War-T decreases
enhancement at the venous phase, while BCA continues to
strengthen. BCA showed lower enhancement than War-T
and KD, but was higher than PCa and PA at the arterial
phase and displayed the highest strength at 60 s. These
results were in agreement with the above-mentioned previ-
ous study*"**. Surprisingly, 9 War-T cases demonstrated
progressive strengthening, similar to the enhancement
pattern of BCA, but its attenuation at 60 s phase was
less than BCA. However, it has been reported that some

(49
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Figure 4 Histopathological features
of pleomorphic adenoma, basal
cell adenoma, Kimura’s disease
and Warthin’s tumor (HE staining,
x 400). A: Pleomorphic adenoma are
a large amount of myxoid matrix (ar-
row), rare epithelial components, and
low micro vessel count; B, D: Basal
cell adenoma and Warthin’s tumor
(War-T) respectively, small capillaries
and venules are prominent (black
arrow). War-T consists of abundant
lymphoid interstitial tissue and gland
tube sample structures; C: Kimura’s
disease demonstrates a lot of eosino-
phil invasion.

War-T exhibited slow washout and displayed a steady level
enhancement™, Tumors with cystic changes and low cel-
lularity are the main explanation for it. However, so far,
no report demonstrated that War-T presented progtessive
strengthening but what is responsible for this finding is still
unknown. Anyway, the rapid increase and decreases curve
strongly suggest a War-T' diagnosis, but not for all War-T.

The typical histopathological features of PA are a large
amount of myxoid matrix, rare epithelial components, and
a low micro-vessel count (Figure 4A). Previous reports
have indicated that these tumors enhance gradually. All PA
in our study were enhanced gradually, similar to the previ-
ous reports’ ", We speculate that the gradual enhance-
ment might be attributed to the slow leakage of contrast
material to vascular spaces and myxoid matrix from the
low number of micro-vessels. The enhanced pattern of
PCa was similar to PA, which also presented with gradual
enhancement. KD cases were rapid contrast enhancement
in the arterial phase and displayed a steady level enhance-
ment. We guess that the difference was based on the histo-
pathology. War-T and PCa usually have a high micro-vessel
count, but the micro-vessels in PCa were immature, inflex-
ible and circuitous, which may lead to lowering the contrast
speed. Whereas, PA had a lack of micro-vessels, PA and
PCa wete impossible to distinguish in two phase enhance-
ment.

Diagnostic strategy

Here, a diagnostic strategy for parotid gland tumor diagnosis
was advanced initially in our study, according to the CT find-
ings and clinical data analysis and summary. For subtypes of
parotid gland mass diagnosis and differentiation, some di-
agnostic key points were summarized but the key points of
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how to use it for each subtype diagnosis were not advanced
in detail and their diagnosis efficiency were not distinguished
separately. At present, in the diagnostic strategy, all the key
points should be comprehensively analyzed before making
a conclusion and the exclusive method is very important. In
addition, new viewpoints were advanced and used in this
strategy, such as the vessel facing sign and enlarged lymph
nodes. In this study, the vessel facing sign was defined as
increased new blood vessels next to the tumor. The enlarged
lymph nodes were defined as the diameter = 5 mm.

We found that the efficiency of diagnostic strategy was
very high. For War-T diagnosis, the sensitivity, specificity and
accuracy all exceeded 95%; moreover, the sensitivity reached
100%. It had a high specificity and accuracy, 96.4% and
94.1%, respectively, for BCA diagnosis. In addition, for PA
and PCa diagnosis, the sensitivity, specificity and accuracy all
exceeded 80%. Our results showed that the diagnostic strat-
egy, advanced firstly in our study, might be a robust tool for
subtype parotid gland tumor diagnosis. However, it is still
preliminary and needs to be improved.

In summary, War-T, PA, BCA, KD and PCa have their
features on CT images and clinical manifestation. A com-
bined clinical and radiological assessment of a patient is es-
sential in establishing an accurate diagnosis. Contrast mate-
tial enhanced CT, especially the dynamic enhanced scanning,
is essential for differential diagnosis. The diagnostic strategy
of parotid gland tumors was established successfully and is a
good strategy with high diagnostic efficiency.

COMMENTS

Background

Determination of the exact histological subtype of parotid gland tumors (PGT)
is very important for the appropriate surgical approach. Fine needle aspiration
biopsy (FNAB) is the gold standard for diagnosis but differentiation of a few
benign and malignant lesions is still difficult. In contrast to FNAB, computed
tomography (CT) noninvasive examination might provide a diagnosis and the
range of tumor. Previous CT imaging-based research was focused on the
morphological characteristics, with some studies involved in enhancement, but
results were inconsistent and no diagnostic strategy has been established. In
this study, the CT findings of various entities of PGTs were summarized and a
diagnostic strategy was tried to be established.

Research frontiers

Parotid gland tumors consist of a group of heterogeneous lesions with complex
clinicopathological characteristics and distinct biological behaviors. Before
surgery, it is very important to determine the exact histological subtypes. This
study tried to depict and summarize the multi slice CT (MSCT) features of pleo-
morphic adenoma (PA), basal cell adenoma (BCA) and Warthin’s tumor (War-T)
in detail. Meanwhile, the authors try to establish a good diagnostic strategy with
high diagnostic efficiency.

Innovations and breakthroughs

Ultrasound is still the first choice for parotid tumor diagnosis, but here MSCT find-
ings were depicted and summarized. Previous MSCT imaging-based research
was usually focused on the morphological characteristics and enhancement
pattern, but the results were different. Now a diagnostic strategy for differential
diagnosis has been advanced. In this study, the various entities of PGTs, MSCT
findings and clinical situation were depicted in detail. Critical focus areas of CT
imaging, such as location, number, margin, side, especially the vessel facing sign
and enlarged lymph nodes around the lesions and the enhancement features,
were examined. Here, in order to offer better information to reflect a lesion’s
biological behavior and histopathological features, the vessel facing sign was
redefined as increased new blood vessels next to the tumor. In addition, enlarged
lymph nodes were firstly advanced as a sign for differential diagnosis. The most
important was that a good diagnostic strategy with high diagnostic efficiency was
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established. For War-T diagnosis, the sensitivity, specificity and accuracy all ex-
ceeded 95%; moreover, the sensitivity reached 100%. It had a high specificity and
accuracy, 96.4% and 94.1% respectively, for BCA diagnosis.

Applications

The study results suggest that determination of the histological subtypes of
parotid gland masses might be possible based on CT findings and clinical data.
A good diagnostic strategy was necessary.

Terminology

War-T: A benign tumor in the salivary gland, almost all in the parotid gland. Vessel
facing sign: Vessel facing sign was defined as the blood vessels next to tumor.
Peer review

The authors have prepared a very well done study, correlating histological sub-
types of parotid gland tumors to CT findings. They collected data on 56 patients
with firm histopathological analysis. The War-T type cases demonstrated rapid
contrast enhancement followed by a decrease in the same. BCA has delayed en-
hancement. Thus, it is conceivable that CT could be used to help to diagnosis the
histological subtype of the parotid gland tumors. The methods are well detailed
and the discussion is fairly thorough. A good diagnostic strategy was advanced.
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