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Contrast-enhanced ultrasound features of surgically confirmed liver

focal nodular hyperplasia in correlation with lesion size
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[ Abstract] Objective To assess the typical contrast enhanced ultrasound (CEUS) enhancement
characters of hepatic focal nodular hyperplasia (FNH) , and to analyze the correlation with lesion size and
fatty liver background. Methods We retrospectively assessed CEUS characteristics in 51 cases of FNH
pathologically confirmed after surgical resection during Oct 2017 to Dec 2019, and analyzed the differences
in 3 groups with different lesion sizes ( <<3 cm, 3-5 c¢cm, >5 cm) and 2 groups with different liver
background (fatty liver, normal liver). Results All FNH lesions displayed a rapid hyper-enhancement in
arterial phase of CEUS. During the arterial phase, 41.2% (21/51) lesions showed gushing-spring
enhancement; 29.4% (15/51) showed spoke-like enhancement; 21.6% (11/51) showed dendritic

463

E R HRFL# I 4 (82071942) 5 1T I R T 55 % 131 H (shslezdzk03501)

ACorresponding author E-mail: puguang61@126.com

I 24 15 & IFIA] 1 2021-07-06 16:58: 14 % 2% & %% ik« https : //kns.cnki.net/kems/detail/31.1885.R.20210706.1351.032.htm]



464 B H AR (R )

enhancement;7.8% (4/51) showed whole enhancement. The detection rate of central scar was 31.4% (16/
51). The appearance rate of feeding arteries was 74.5% (38/51). According to echogenicity shift of the
lesions in various phases, 96.1% (49/51) FNH showed “fast-in and slow-out” or “fast-in and synchronous-
out”, and only 3.9% (2/51) showed “fast-in and fast-out”.In the above performances, the detection rate of
gushing-spring enhancement increased to 71.4% (15/21) in lesions <(3 cm), that of dendritic enhancement
increased to 50% (5/10) in lesions™5 cm, and that of central scar increased to 60% (6/10) in lesions >>5
cm.Significant difference was found in those performance in different size groups (Fisher’s exact test, P<C
0.05). In addition, performance on CEUS showed no significant difference in different liver background
The characteristic signs of FNH at CEUS include

gushing-spring sign, spoke-wheel sign, central scar and feeding artery. Gushing-spring sign is more valuable

groups (Fisher’s exact test or y° test). Conclusion
for diagnosing small size FNH (<3 cm) , while central scar is useful for diagnosing larger FNH lesion (=5
cm).
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CEUS showed a FNH lesion started enhancing from the center,
with an enhancement expanding outwards gradually. On real-time
observation contrast agent moves centrifugally like “spring water
gushing outwards”. Image A to D were exhibited in chronological
sequence,and (/) marked the extent of lesion.

El1 CEUS 3Bk 812 = FNH 5% & 2 # R 1558
Figl Gushing-spring enhancement in the arterial

phase at CEUS

CEUS showed a FNH lesion started enhancement with several artery
branches spreading outwards centrifugally, like the spokes of a wheel.
2 CEUS Z1ik#i & ’R FNH f& kL 32 4R IR 34 38
Fig 2 Spoke-wheel enhancement in the arterial phase at CEUS

In the center of the FNH lesion (—) refered to a star-shaped central
scar with a sharp boundary at CEUS,and (/\) marked the extent of lesion.
El3 CEUS TR FNH i R R
Fig3 Central scar of a FNH lesion at CEUS
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In the periphery of the FNH lesion (—) refered to feeding arteries
travelling around the lesion before entering it, and ( /A ) marked the
extent of lesion.

4 CEUS £ 7R E X FNH /% &t & i &b 1 3% 57 3h Bk
Fig4 Feeding arteries in the periphery of a giant
FNH lesion at CEUS
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Tab 1 Contrast-enhanced ultrasound performance of FNH in different lesion size groups [n(%)]
Size groups
Performance P
<3 cm (n=21) 3-5 cm (7=20) =5 cm (n=10)
Gushing-spring pattern 15 (71.4) 6 (30.0) 0 <0.01""
Spoke-wheel pattern 5(23.8) 6 (30.0) 4 (40.0) 0.62""
Dendritic pattern 0 6 (30.0) 5 (50.0) 0.01"
Overall pattern 1(4.8) 2 (10.0) 1 (10.0) 0.84'"
Central scar 2(9.5) 8 (40.0) 6 (60.0) 0.01"
Feeding artery 14 (66.7) 16 (80.0) 8 (80.0) 0.64
Fast-in slow-out or fast-in synchronic-out 20 (95.2) 19 (95) 10 (100) 0.89"%
Fast-in fast-out 1(4.8) 1 (5.0) 0 0.89""

DFisher’s exact test;  ANOVA.
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Tab 2 Contrast-enhanced ultrasound performance of FNH in different liver background groups

[n(%0) ]

Gushing-spring pattern 4(30.8)
Spoke-wheel pattern 4 (30.8)
Dendritic pattern 4(30.8)
Overall pattern 1(7.7)

Central scar 4(30.8)
Feeding artery 11 (84.6)
Fast-in slow-out or fast-in synchronic-out 13 (100)
Fast-in fast-out 0

17 (44.7) 21 (41.2) 0.52"
11 (28.9) 15 (29.4) 1.00"”
7 (18.4) 11 (21.6) 0.44"
3(7.9) 4(7.8) 1.00"
12 (31.6) 16 (31.4) 1.00"
27 (71.1) 38 (74.5) 0.47%
36 (94.7) 49 (96.1) 0.85
2(5.3) 2(3.9) 0.85"

UFisher’s exact tect;? ANOVA.
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