st o) mhyst o] Foeka A
o7gl - O3] + o - o BE - AR - 0] 5

= Abstract=

Differentiation of Malignant and Benign Cervical Lymph Nodes
with Color and Pulsed Doppler Ultrasonography

Kang Dae Lee, M.D., Bong Hee Lee, M.D., Yun Woo Lee, M.D.,
Hwan Ho Lee, M.D., Kyong Mo Ahn, M.D., Young Soo Lee M.D.

Department of Otolaryngology-Head and Neck Surgery, College of Medicine, Kosin University, Pusan, Korea

Objectives : The clinical efficacy of the color and pulsed Doppler ultrasound with spectral waveform
analysis for differentiation of malignant from benign cervical lymphadenopathy was prospectively evaluated
in cervical lymphadenopathy.

Materials and Methods : Color and pulsed Doppler ultrasound examination was prospectively performed
in 32 cervical lymph nodes in 28 patients. These 10 nodes from 10 patients were malignant and 22 nodes from
18 patients were benign, proved by operation, biopsy, and follow-up examination. Another 12 lymph nodes
from 12 normal volunteers were evaluated as control group. The peak systolic velocity (PSV), minimal
diastolic velocity (MDV), and resistive indexes (RI) of arterial flows within the 32 lymph nodes were assessed
to differentiate the malignant from benign nodes with pulsed Doppler ultrasonography. The results were
qualitified with one-way ANOVA and Bonferroni method of multiple comparison.

Results : The mean values of PSV of malignant, benign, and control nodes were 38.2(10.1—134) cm/sec,
23.3(9—38.5) cm/sec and 11.8(6.7—18.1) cm/sec, respectively. The mean values of MDV of them were 0.9
(=7.5—10.7) cm/sec, 9.7(2.9—18.6) cm/sec and 6.5(3.7—9.3) cm/sec, respectively. However, there was no
statistical significance in differentiation of malignant from benign nodes with PSV and MDV. The mean values
of RI of malignant, benign, and control nodes were 0.99 (0.80—1.30), 0.59 (0.46—0.77) and 0.45(0.38—0.50),
respectively. RI value of 0.8 is suggestive value for discrimination of malignant from benign lymphadenopathy
during examination of color Doppler ultrasound of cervical lymphadenopathy.

Conclusion : Color and pulsed Doppler ultrasound examination with spectral waveform analysis may be
quite helpful in the differentiation between benign and malignant alterations of cervical lymph nodes.

KEY WORDS : Cervical lymph nodes - Doppler US - Resistive index.
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Table 1. Pathology and ultrasonographic findings in malignant
and benign nodes

Node  Primary/pathology Size (cm) NC:canZL
Malignant
1 supraglottis/SCC 1.9x2.6%X3 -
2 supraglottis/SCC 2.8%X3x4 -
3 supraglottis/SCC 1.6X2.7%X26 -
4  palate/melanoma 4Xx3X%3 -
5 lung/small cellcancer 2x24X1.6 -
6 stomach/AC 24x1.7%X1.7 -
7 thyroid/FTIC 14x1.8%X19 -
8  unknown primary/SCC 3x2.8%23 -
9  unknown primary/SCC 3.2x1.8%x2 -
10 unknown primary/SCC  2.3X2.7%x27 -
Benign
1 acute lymphadenitis  1.2x1.7x1.7 -
2 acute lymphadenitis  0.5%0.6 -
3  acute lymphadenitis  1.5xX25x1.5 -
4  acute lymphadenitis 8; i ég i } g -
5 acute lymphadenitis 14X1.6X15 -
6  chronic lymphadenitis 0.3x0.7x1.5 -
7 chronic lymphadenitis 0.9x2.4, 1.4x0.5 -
8 sialdenitis 0.5%x0.6%2 -
9  sialdenitis 1.1X0.8x0.9 -
10 peritonsillar abscess 1x2.4X4 -
11 tonsillits 1.1X2.7%x3.2 -
12 stomatitis 1.0%x0.3, 1.1 x0.3 -
13 cystic hygroma 09x1.1x13 -
14 tuberculosis 05%x1.2 +
15 tuberculosis 1.8%3.6%x4.2 +
16 tuberculosis 2.0%x1.0 +
17  tuberculosis 0.8x2x26,1.7x0.8 +
18 fuberculosis 1.1X3.3%x3.7 +

SCC : squamous cell carcinoma, FTC : follicular thyroid car-
cinoma, AC : adenocarcinoma



Table 2. Ultrasonographic findings in gentral group’s nodes
Node Size Central necrosis
06x1.2x1.3 -
0.5x09%1.4 -
0.7x1.3x2.7 -
0.7x12x1.2 -
05%0.6%x0.4 -
0.6x1.1x0.9 -
0.8x1.0x1.1 -
0.4x0.8x%1.0 -
1.1x0.7x0.8 -
08x09x%x1.0 -
0.5x0.7x0.7 -
0.6X0.7%X1.0 -
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Fig. 1. Doppler ultrasonographic finding in a malignant tyrmph
node. Doppler ultrasonographic examination reveals 14.0
cm/sec of peak systolic velocity, Ocm/sec of minimal
diastolic velocity and 1.0 of resistive index.

Table 3. Results of Doppler ultrasound examination of malig-

@)
)

nant nodes
Node Peak sy§folic End diosfolic Rgsisﬁve
velocity velocity index
1 16.2 -50 1.30
2 222 -438 1.21
3 24.2 3.0 0.87
4 134.0 0 1.00
5 10.1 0 1.00
6 22.3 -55 1.24
7 126.0 19.7 0.84
8 21.2 4.2 0.80
9 21.7 40 0.81
10 14.6 2.9 0.80
Mean=*SD 4131470 19+7.3 0.99+0.20
4 1
a3 mge 2guE o4t FAllA oy 92w
oA WFe] ddto] BEEHgleH ol ¥H T TS
sto}, 1 ol B 52 28TE Aol mZe] A

oby %Fé M9 Hi 57 S5, DY) o] &5
Zy Ht 41.3(10.1-134) cm/sec, 1.9(-5.5
—19 7) cm/sec 0.99(0.8-1.3)°I3{t}(Fig. 1) (Table 3).

FTe] "xdelMe MR 72 i 23.3(9.0—
38.5)cm/sec, 9.7(2.9-18.6)cm/sec, 0.59(0.46-0.77)
o]81t}k(Fig. 2) (Table 4).

4 oz B 24 Txl% 247} 11.8(6.7
—18.Dcm/sec, 6.5(3.7-9.3)cm/sec, 0.45(0.38—0.50)
°]31tH(Fig. 3) (Table 5).
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Fig. 2. Doppler ul’rrosonogrophlc flndlng in a benign lymph node.
Doppler examination demonstrates 22.6cm/sec of peak
systolic velocity, 8.8cm/sec of minimal diastolic velocity
and 0.61 of resistive index.

Table 4. Results of Doppler ultrasound examination of benign

nodes
Node Peak sys.folic End diosfolic Rgsis’rive
velocity velocity index
1 12.2 5.8 0.52
2 33.6 10.1 0.69
3 17.4 5.4 0.69
4 22.5 9.2 0.59
5 26.3 114 0.56
6 100 3.8 0.61
7 33.0 12.9 0.60
8 242 9.4 0.61
9 26.2 11.8 0.55
10 14.3 6.5 0.54
11 282 100 0.64
12 9.0 3.6 0.59
13 12.8 2.9 0.77
14 20.4 10.9 0.46
15 385 15.6 0.56
16 18.8 5.0 0.73
17 352 18.6 047
18 340 13.8 0.58
19 29.3 144 0.69
20 18.4 9.2 0.50
21 33.2 16.6 0.49
22 14.5 7.2 0.50
Mean£8D 23.3£9.1 9.7+4.4 0.59+0.09
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97, g, thEFo] 4 41.3cm/sec, 23.3cm/sec,
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Fig. 3 Doppler ultrasonographic finding of a lymph node in
control group. Doppler examination shows 14.3cm/sec
of peak systolic velocity, 6.5cm/sec of minimal diastolic
velocity, and 0.54 of resistive index.

Table 5. Results of Doppler ultrasound examination of nodes
in control group

Node Peak systolic End diosl’rolic Rgsisﬁve
velocity velocity index
1 152 8.9 0.41
2 11.2 6.8 0.38
3 18.1 9.3 0.48
4 8.4 4.6 0.45
5 11.1 6.1 0.45
6 14.3 7.1 0.50
7 7.4 40 0.45
8 84 42 0.50
% 11.0 65 0.40
10 16.3 83 0.49
1 6.7 3.7 043
12 140 7.9 0.43
Mean=SD 11.84%+3.72 65+20 0.49+0.04

F

olel7] £5 9] HlwoAE, FEg oM, HFE Uz
FolA ZH} 1.9cm/sec, 9.7cm/sec, 6.5cm/secEA 43
oM 7P w2 FRAE Yo BAEH 2 E A
T BT A7 Zelrt At (Fig. 5).
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Fig. 4. Comparison of peak systolic velocities of lymph nodes
in malignant, benign an control groups.
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Fig. 5. Comparison of minimal diastolic velocities of lymph nodes
in malignant, benign and control groups.
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Fig. 6. Comparison of resistive indexes of lymph nodes in mali-
gnant, benign and control groups.
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