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[Abstract] Objective To evaluate the correlation between CT perfusion (CTP) and microvessel
density (MVD) in head and neck neoplasms ( HNNs), and to assess its value in the differential
diagnosis of benign HNNs from malignant ones. =~ Methods Forty-one HNNs proved by pathology
underwent CTP before the operation. All lesions were divided into three groups: group A (sixteen

cases) , benign hypovascular lesions; group B (thirteen cases) , benign hypervascular lesions; group C
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(twelve cases) ,malignant lesions. Time density curve (TDC) and CTP parameters including maximum
intensity projection ( MIP) ., blood volume (BV). blood flow (BF), mean transit time (MTT), and
capillary permeability (CP) were analyzed respectively. Tissue slices from the same level as CT
perfusion were used for anti-CD34 immunohistochemical staining and MVD counts. The relation
between perfusion measurements and MVD were analyzed.  Results TDC could be classified into
three types. TDC of type I was more frequently found in benign lesions (group A and B) than in
malignant lesions (group C) (P = 0.003), while type II and type III were mainly found in group C.
MIP, BV and BF were all significantly higher in both group B and C than group A (all P<C0. 01). There
was no statistically significant difference in MVD among the three groups (P > 0. 05). Pearson
correlation showed a positive correlation between MVD and MIP, BV respectively among the three

groups (all P<C0. 05, = 0. 41, 0.352). TDC, MIP and BV of CTP could reflect
angiogenesis of HNNs indirectly. CTP combined with MVD could help differentiating malignant from

Conclusions
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benign HNNs,as well as benign hypovascular from hypervascular ones.
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Fig 1 CTP functional maps and microvessel staining of pleomorphic adenoma of group A

A fifty-year-old male patient with pleomorphic adenoma of the right parapharyngeal space (white arrows). Axial contrast-

enhanced CT (A),MIP (B),BV (C),BF (D),CP (E),TDC (F) as well as CD34 immunohistochemical staining (G) of the tumor are

shown. The well-defined mass has heterogeneous enhancement (A),and the areas with obvious enhancement have higher MIP (B),

BV (C),BF (D),and CP (E) values compared with the ipsilateral masseter. TDC of type I has a relatively slow ascending phase

without descending phase (F). Note the poor degree of angiogenesis in the tumor parenchyma. The vascular endothelial cells are

stained as brown arrows ( X200) (G).
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Fig 2 CTP functional maps and microvessel staining of rhabdomyosarcoma of group C

A twenty two-year-old male patient with rhabdomyosarcoma of the left parapharyngeal space (white arrows). Axial
contrast-enhanced CT (A),MIP (B),BV (C),BF (D),CP (E),TDC (F) as well as CD34 immunohistochemical staining (G) of the
tumor are shown. The lesion has higher MIP (B),BV (C),BF (D),and CP (E) values compared with the ipsilateral masseter. TDC

of type II has steep ascending and descending phases (F). Note the abundant degree of angiogenesis in the tumor parenchyma. The

vascular endothelial cells are stained as brown arrows ( X 200) (G).
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Tab 1 Histopathologic diagnosis and types of TDC in 41 patients

Histopathologic diagnosis No. of case Type [ Type [l Type [l
Benign lesions (groups A + B) 29 14 4 11
Benign hypovascular lesions (group A) 16 12 0 4
Pleomorphic adenoma 9 6 0 3
Lymphoepithelial cyst 2 2 0 0
Bronchial cleft cyst 2 2 0 0
Schwannoma 1 1 0 0
Venous hemangioma 1 1 0 0
Osteochondroma 1 0 0 1
Benign hypervascular lesions (group B) 13 2 4 7
Kimura's disease 3 0 0 3
Warthin's tumor 2 0 2 0
Papillary epithelioma 2 0 2 0
Intradermal nevus 1 0 0 1
Chondroblastoma 1 0 0 1
Glomus tumor 1 1 0 0
Granulosa cell tumor 1 0 0 1

Basal cell adenoma

Giant cell granuloma




AR CRTEME CT # i BUR 5 U & 5% B (MVD) [ A 5T 585

(8% 1)

Malignant lesions (group C) 12 0 6 6

Rhabdomyosarcoma 2 0 2 0
Adenoid cystic carcinoma 2 0 0 2
Malignant schwannoma 2 0 1 1
Mucoepidermoid carcinoma 1 0 1 0
Squamous cell carcinoma 2 0 2 0
wWDC 1 0 0 1
Epithelioid sarcoma 1 0 0 1
MEMT 1 0 0 1

WDC: Well differentiated chondrosarcoma; MEMT ; Metastatic epithelial malignant tumor.
3APMEZ B CT #ESH R MVD B LL & 0.002); B4y MIP {H Eb C 4l (P =0.044) , (HH
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Tab 2 Comparison of perfusion parameters and MVD in the three groups

Group Mann-whitney test MIP BV BF MTT CP MVD
Z - 3.667 —3.946 -3.992 -1.323 = 3.064 = 1.439
A wvs. B
P 0.000 0. 000 0. 000 0. 186 0.002 0. 150
Z - 2.693 - 3.389 - 3.296 —0. 882 - 1.811 -1.161
A wvs. C
P 0.007 0. 001 0.001 0.378 0.070 0. 246
Z -2.013 -0.272 -0.761 =0.082 =0.870 = 1.088
B ws. C
P 0. 044 0. 786 0. 446 0. 935 0. 384 0.277
Z = 0.602 —1.948 -1.633 = 0.501 - 0.659 —0.143
(A+B) vs. C
P 0.547 0. 051 0. 102 0.616 0.510 0. 886

A:Benign hypovascular lesions; B: Benign hypervascular lesions; C: Malignant lesions. MIP: HU;BV.:mL + 100 mL~'; BF: mL « 100 mL ™'
in"!';MTT.:s;CP.mL + 100 mL™" « min~'.

A B C
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B 3 3ApEEziE MIP (A),BV (B)f1 MVD (C) 1Ytk &
Fig 3 The comparison of MIP (A),BV (B) and MVD (C) among the three groups
vs. group A, P<C0.01; ws. group C,® P<C0.05.

MVD 5&EFTSHHXFE MVD 5&JHE PR EASE G 4351 2y 0.831,0. 855,0. 591, P {E 4}
SR FRWNFE 3, £ AHp MVD L MIP & A 0.001,0. 000,0.043), f£ 3 Ad,MVD 5
EAX(r=0.526,P =0.036);B 41# MVD #l CT MIP BV iﬁﬁ&%iﬁ*ﬁa@ PE Cr 23 510 R 0. 41,
WETE SR TEAR L C 4lh MVD 5 MIP.BV.BF  0.352, P {fi43 5k L 024) .
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Tab 3 Correlation between CT perfusion parameters and MVD

Group Pearson corelation MIP BV BF MTT CP

r 0.526 =0.008 ~0.186 0. 365 - 0.228
A P 0. 036 0.976 0. 490 0.165 0.395
N r = 0.231 = 0.409 =0.413 = 0. 258 0. 059
b P 0. 448 0. 165 0. 160 0. 395 0. 849
. r 0. 831 0. 855 0. 591 0. 156 =0.092
¢ P 0. 001 0.000 0.043 0. 627 0.776
A+BeC r 0. 410 0.352 0.228 0. 067 0. 005

P 0.008 0.024 0. 150 0. 700 0. 980
A :Benign hypovascular lesions; B:Benign hypervascular lesions;C;Malignant lesions. MIP; HU; BV:mL + 100 mL~';BF.mL ¢ 100 mL !

emin”';MTT.:s;CP.mL ¢« 100 mL ™!

e min~'. In group A, MVD is positively correlated with MIP;In group C,MVD is positively correlated

with MIP,BV and BF;In all groups,MVD is positively correlated with MIP and BV.
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