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ABSTRACT
We present the latest HDlive images of uterine and adnexal 
tumors. Evaluation of these tumors with conventional two-
dimensional (2D) sonography has been the standard procedure 
for morphologic assessment, but the introduction of three-
dimen sional (3D), power Doppler and other recent modalities 
has been of great help in providing more specific details, 
espe cially in characterizing malignancy. HDlive is the latest 
ultra  sound modality that enhances 3D and four-dimensional 
images. Several different gynecologic tumors were assessed 
using HDlive in this study. HDlive can provide realistic features 
of the inner surfaces and contents of tumors which are very 
similar to the gross specimens. An accurate characterization 
of gynecologic tumors is important when deciding on clinical 
management options. Therefore, HDlive may be a valuable tool 
in adjunct to other imaging modalities to achieve an accurate 
preoperative diagnosis.
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INTRODUCTION

Ultrasound has been the foundation for the evaluation of 
gynecologic tumors, such as uterine fibroids, endometrial 
thickness, local extent of endometrial cancer, and the 
differentiation of benign from malignant adnexal tumors. 
An accurate characterization of gynecologic tumors is 
very important when deciding on a suitable management 
strategy. The use of two-dimensional (2D) ultrasound 
was at the center of diagnostic evaluation, and evolution 
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to three- (3D) and four-dimensional (4D) ultrasound and 
other modalities set a higher standard in clinical manage-
ment and in the field of gynecologic research.

The latest innovation, HDlive, is primarily used for 
viewing the gross fetal appearance, giving a realistic 
pic ture because of its virtual light source and availa-
bility of skin-like colors.1 Many studies have shown 
its significance in the evaluation of different fetal ano
malies.2-5 Now, HDlive is gradually being introduced 
into the assessment of some gynecologic tumors, showing 
more realistic images which are very similar to the actual 
macro scopic specimens.6,7

This review presents HDlive images of various 
gynecologic tumors, describes its features, and discuss 
how to separate benign from malignant tumors. 

UTERINE TUMOR 

Abnormalities of the uterine corpus are usually the 
most problematic, causing symptoms such as pain and 
bleeding. Ultrasonography as the diagnostic method of 
choice can identify lesions within the uterus their extent 
in different layers or nearby structures and possible 
compli cations. With the enhancement of transvaginal 
probes and availability of different types of software 
that enhance images, we have greater opportunities to 
evaluate uterine lesions thoroughly. 

Hydatidiform Mole

The ‘snow storm’ pattern is a classic 2D sonographic 
feature of a complete hydatidiform mole usually seen in 
the second trimester.8 Early-stage nonhydrophic moles 
vary in presentation because the vesicles are poorly 
developed (Fig. 1A).9 Hence, the diagnosis of hydati-
diform mole in the first trimester is difficult. Other 
modalities may be helpful such as HDflow for evaluation 
of its vascularization (Fig. 1B).9 HDlive can clearly depict 
a smooth, lobulated masses in the uterine cavity (Fig. 2).9 
It can show minute structures such as small, irregular, 
cystic spaces inside the masses (Fig. 3).9

Submucosal Fibroma

It is the most common benign uterine tumor at repro-
ductive age.10 A submucosal fibroma usually causes 
heavy menstrual bleeding. HDlive can clearly depict 
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Figs 1A and B: Two-dimensional (2D) sonographic (A) and HD-flow (B) images of an early-stage nonhydropic mole at 7 weeks and 
2 days of gestation. 2D sonography reveals massive, lobulated, and mixed masses and intrauterine anechoic fluid collection (A) 
HD-flow shows feeder vessels at the base of homogeneous, lobulated masses (arrows) (B) (Courtesy: Reprinted with permission 
from Hata T et al)9

Fig. 2: HDlive images with different directions of the light source (lower right corner) of an early-stage nonhydropic mole at 7 weeks 
and 2 days of gestation. Smooth, lobulated masses can be clearly identified using HDlive (Courtesy: Reprinted with permission from 
Hata T et al)9

Fig. 3: HDlive images with different directions of the light source (lower right corner) of an early-stage nonhydropic mole at 7 weeks 
and 2 days of gestation. Small, irregular, cystic spaces inside the masses can be noted (arrows) (Courtesy: Reprinted with permission 
from Hata T et al)9

the anatomical location of a submucosal fibroma (Fig. 4). 
Localization of the stalk and its proximity to the internal 
os are very clear. 

Mesenchymal Tumor of the Uterus
Mesenchymal tumor of the uterus other than fibroids is 
rare.11 Conventional 2D sonographic imaging might be 

A B
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Fig. 4: HDlive images of a submucosal fibroma with saline  
infusion sonohysterography. Arrows indicate the internal OS

Figs 5A and B: Mesenchymal tumor of the uterus: (A) two-dimensional sonographic image and 
(B) two-dimensional color Doppler ultrasound image

misleading for diagnosis, showing features very similar 
to those of ovarian tumors (Fig. 5A). 2D color Doppler 
shows abundant blood flow inside the tumor (Fig. 5B). 
HDlive can depict a cystic-like tumor (Fig. 6), similar to 
a gross specimen (Figs 7A and B). 

OVARIAN TUMOR
Ovarian cancer is the leading cause of death among 
gynecologic malignancies.12 The development of 
ultrasound from 2D to 3D sonographic evaluation has 
been of considerable help in diagnosis at an early stage.13 

A B
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Fig. 6: HDlive image of a mesenchymal tumor

Figs 7A and B: Macroscopic specimen of a mesenchymal 
tumor: (A) during operation and (B) gross specimen

Fig. 8: Multiplanar view and HDlive images of a simple cyst 
diag nosed in a 42-year-old woman. A small follicular cyst is also 
depicted

Using 2D sonography, the diagnosis of an ovarian tumor 
based on ‘pattern recognition’ is enhanced using 3D 
sonography with the following criteria: irregular thick 
septa, irregular papillary projections, mostly solid tumor, 
high echogenicity and irregular inner wall.13-15 With the 
latest HDlive, a precise picture of an ovarian tumor is 
produced which is very similar to macroscopic specimens. 
Differentiation between benign and malignant tumors is 
becoming more accurate. 

Simple Cyst 

Occurring at the rate of about 5 to 17%, simple cyst of 
the ovary is very common.16 Regarding 2D sonographic 
findings, it is thinwalled, unilocular and sonoluscent. 
HDlive enhances a 2D sonographic image showing a 
smooth wall and smooth inner surface (Figs 8 and 9).

Chocolate Cyst

Also known as endometrioma, it usually appears as a 
unilocular cyst with ground glass echogenicity of cystic 
fluid.17 A 2D sonographic image shows a thin-walled 
structure with diffuse low-level echoes, and with some 
hyperechoic echoes in the wall (Fig. 10).6 HDlive clearly 
depicts the smooth wall and inner surface with numerous 
tiny projections (Fig. 11).6 These tiny projections are blood 
clots which are adherent to the wall. 

Benign Cystic Teratoma 

2D sonographic findings of a benign cystic teratoma vary 
because of its numerous internal echogenic foci, which 
represent its components: epithelium, hair, fat and 
teeth (Figs 12 and 13).12,18 One of the characteristics 
that differentiate it from malignancy is its vascularity. 
3D power Doppler with glass body rendering shows 

a smooth vessel, no tortuosity, and no caliber change 
(Figs 13A and B). HDlive depicts the solid components, 
such as a hair ball (Figs 12A and B),6 teeth, and even 
lipid substances (Figs 14A to C), which is very similar 
to the actual specimen (Figs 15A and B). 

B
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Fig. 9: Two-dimensional sonographic and HDlive images of a simple cyst diagnosed in a 38-year-old woman

Fig. 10: Two-dimensional transvaginal sonographic images of a chocolate cyst 

(Courtesy: Reprinted with permission from Hata T et al)6

Serous Cystadenofibroma 

Serous adenoma is a common benign ovarian tumor 
which may grow very large; therefore, it is called a 
giant ovarian cyst. 2D sonographic and HDlive features 
are similar to those of a simple cyst, with a thin wall 
and smooth surface (Figs 16A and B). The macroscopic 
speci men is a huge cyst containing only serous fluid 
(Fig. 17). Another type of serous tumor is a serous 
cystadenofibroma. It is a solid variant of benign serous 
tumors. The 2D sonographic image shows an anechoic 
cyst, with thin septations, and fine papillary projections 
(Fig. 18).6 HDlive clearly demonstrates smooth papillary 
projections, a smooth septum, and relatively smooth 
inner wall (Fig. 19).6 The solid part in the gross specimen 
can be effectively visualized with HDlive (Fig. 20).6

Mucinous Cystadenofibroma 

Mucinous tumors are frequently multilocular, and a 
cystadenofibroma variant with solid components can 

Fig. 11: HDlive images of a chocolate cyst with different directions 
of the light source (Courtesy: Reprinted with permission from 
Hata T et al)6

be mistaken for a malignant tumor. The 2D sonographic 
image shows an anechoic and septate cyst (Fig. 21). Most 
of the tumors contain a fine echo which moves upon 
movement of the cyst because of the thick content. 2D 
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Figs 12A and B: Benign cystic teratoma in a 72-year-old woman: (A) Two-dimensional transvaginal sonographic image and 
(B) HDlive image. Arrows show a hair ball (Courtesy: Reprinted with permission from Hata T et al)6

Figs 13A and B: Benign cystic teratoma in a 49-year-old woman: (A) Two-dimensional sonographic image and  
(B) three-dimensional power Doppler ultrasound image with glass body rendering

Figs 14A to C: HDlive images with different light sources of a benign cystic teratoma

color Doppler shows minimal vascularity (Fig. 22). 3D 
power Doppler demonstrates straight vessels and no caliber 
change (Fig. 23). HDlive clearly presents multiple solid 
nodules (Fig. 24), which are seen in a gross specimen (Fig. 25). 

Immature Teratoma

Immature teratoma is a rare malignant germ cell tumor. 
In 2D sonography, hyperechoic or solid components 
are predominant compared to cystic lesions (Fig. 26).  

A B

A B

CBA
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Figs 15A and B: Macroscopic specimen of a benign cystic teratoma:  
(A) The intact tumor and (B) The dissected tumor

Figs 16A and B: Multiplanar view and HDlive images of a serous adenoma (A) and (B) HDlive image

Fig. 17: Macroscopic specimen of a serous adenoma

3D power Doppler depicts vessels, which are branching 
and show caliber changes (Fig. 27A), and 3D HDflow also 
reveals a dense vascularity (Fig. 27B). On HDlive, solid 
components are evident, showing irregular papillary 
projections with a thick septate cyst (Fig. 28). Features in 
HDlive can be seen in actual specimens (Figs 29A and B). 

Serous Adenocarcinoma 

Here, we evaluate two cases of ovarian cancer at different 
stages. In one case with serous adenocarcinoma stage 
Ia, 2D sonography shows a cystic lesion with irregular 
papillary projections (Fig. 30A).6 With 2D HDflow, a well
defined vascular network is circulating at the periphery 
of the solid component (Fig. 30B). 3D color Doppler depicts 
a very dense vascularity within the solid component 
(Fig. 31). HDlive clearly shows the thickened septum, 
and irregular papillary projections (Fig. 32) similar to 
the gross specimen (Fig. 33).6 Serous adenocarcinoma 
stage Ic also shows hyperechoic nodules (Fig. 34). 2D 
HDflow and 2D power Doppler demonstrate increased 
vascularity within the nodules (Figs 35A and B). 3D power 
Doppler demonstrates numerous vessels with branching, 
irregular caliber changes and tortuosity (Fig. 36). HDlive 
clearly depicts thick, irregular septum, and papillary 
projections, and the cavity is mostly occupied with the 
solid components (Fig. 37), which can also be identified 
in the gross specimen (Figs 38A and B).

A B

A B
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Fig. 18: Two-dimensional transvaginal sonographic images of a serous cystadenofibroma 

(Courtesy: Reprinted with permission from Hata T et al)6

Fig. 19: HDlive image of a serous cystadenofibroma  

(Courtesy: Reprinted with permission from Hata T et al)6
Fig. 20: Macroscopic specimen of a serous cystadenofibroma 

(Courtesy: Reprinted with permission from Hata T et al)6

Fig. 21: Two-dimensional transvaginal sonographic images of a mucinous cystadenofibroma

Mucinous Cystadenocarcinoma
Two cases of mucinous cystadenocarcinoma stage Ic 
are evaluated. 2D sonography shows a multiloculated 

structure, with irregular papillary projections, and an 
indistinct border (Figs 39A and 43A and B). 2D color 
Doppler reveals increased vascularity (Figs 39B and 
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Fig. 22: Two-dimensional color Doppler ultrasound image of a 
mucinous cystadenofibroma

44). 3D power Doppler presents branching of vessels 
and changes in caliber (Fig. 40). Employing HDlive, 
solid components are well delineated with numerous 
papillary projections (Figs 41, 45 and 46), similar to the 
gross specimens (Figs 42 and 47).

Mixed Epithelial Tumor (Malignant) 

This is a rare tumor, also known as carcinosarcoma.19 A 
huge mass, thick wall, thickened septum, and huge solid 
components can be seen in 2D sonographic images of a 
malignant mixed epithelial tumor (Fig. 48A).6 2D color 
Doppler shows its vascularity supplying the entire mass, 

Fig. 23: Three-dimensional power Doppler ultrasound images of 
a mucinous cystadenofibroma

Fig. 24: HDlive images of a mucinous cystadenofibroma Fig. 25: Macroscopic specimen of a mucinous cystadenofibroma

Fig. 26: Two-dimensional sonographic images of a borderline immature teratoma (G1)
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Figs 27A and B: Three-dimensional (3D) power Doppler (A) and 3D HD-flow images  
(B) of an immature teratoma

Fig. 28: HDlive images of an immature teratoma

Figs 29A and B: Macroscopic specimen of an immature teratoma: 
(A) The intact tumor and (B) the dissected tumor

A B

A B
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Figs 30A and B: Two-dimensional sonographic (A) and HD-flow images (B) of a serous adenocarcinoma stage Ia 

(Courtesy: Reprinted with permission from Hata T et al)6

Fig. 31: Three-dimensional color Doppler ultrasound images of a serous adenocarcinoma stage Ia

Fig. 32: HDlive images of a serous adenocarcinoma stage Ia  

(Courtesy: Reprinted with permission from Hata T et al)6
Fig. 33: Macroscopic specimen of a serous adenocarcinoma 
stage Ia (Courtesy: Reprinted with permission from Hata T et al)6

A B
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Fig. 34: Two-dimensional transabdominal sonographic images of a serous adenocarcinoma stage Ic

Figs 35A and B: Serous adenocarcinoma stage Ic: (A) two-dimensional HD-flow image and 
(B) two-dimensional power Doppler ultrasound image

Fig. 36: Multiplanar view and three-dimensional power Doppler ultrasound image of a serous adenocarcinoma stage Ic.  
Arrow shows numerous vessels with branching, irregular caliber changes and tortuosity

A B
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Fig. 37: HDlive images with different light sources of a serous adenocarcinoma stage Ic

Figs 38A and B: Macroscopic specimen of a serous adenocarcinoma stage Ic:  
(A) The intact tumor and (B) the dissected tumor

BA

Figs 39A and B: Two-dimensional transabdominal sonographic (A) and color Doppler ultrasound images (B) of a mucinous 
cystadenocarcinoma stage Ic in a 45-year-old woman

A B
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Fig. 40: Three-dimensional power Doppler ultrasound image of a 
mucinous cystadenocarcinoma stage Ic in a 45-year-old woman

Fig. 41: HDlive images of a mucinous cystadenocarcinoma stage Ic in a 45-year-old woman

Figs 42A and B: Macroscopic specimen of a mucinous cystadenocarcinoma stage Ic in a 45-year-old woman:  
(A) picture of the intact tumor and (B) picture of the dissected tumor

Figs 43A and B: Two-dimensional sonographic images of a mucinous cystadenocarcinoma stage Ic in a 47-year-old woman:  
(A) Transabdominal image and (B) transvaginal image

including the solid components (Fig. 48B). HDlive clearly 
reveals the thickened septum and irregular surface of 
solid components (Fig. 49).6 The gross specimen is similar 
to the features seen on HDlive (Fig. 50).6

FALLOPIAN TUBE 

Usually, the fallopian tube is not visible in 2D sonographic 
images. The presence of an underlying disease might 
cause distention of the lumen or thickening of the walls, 
making sonographic features remarkable. It may also be 
mistaken as a cystic lesion of the ovary, and so warrants 
further evaluation.

A B

A B
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Fig. 44: Two-dimensional HD-flow image of a mucinous 
cystadenocarcinoma stage Ic in a 47-year-old woman

Fig. 45: Transabdominal HDlive images of a mucinous cystadeno-
carcinoma stage Ic in a 47-year-old woman

Figs 47A and B: Mucinous cystadenocarcinoma stage Ic: (A) During operation and (B) gross specimen

Fig. 46: Transvaginal HDlive images of a mucinous cystadenocarcinoma stage Ic in a 47-year-old woman

Figs 48A and B: Two-dimensional sonographic (A) and color Doppler ultrasound images (B) of a malignant mixed epithelial tumor 
stage IIIc (Courtesy: Reprinted with permission from Hata T et al)6

A

A

B

B
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Fig. 49: HDlive images with different light sources of a malignant 
mixed epithelial tumor stage IIIc (Courtesy : Reprinted with 
permission from Hata T et al)6

Fig. 50: Macroscopic specimen of a malignant mixed epithelial 
tumor stage IIIc (Courtesy: Reprinted with permission from Hata T 
et al)6

Fig. 51: Two-dimensional transvaginal sonographic image of bila-
teral hydrosalpinx (Lt: Left fallopian tube; Rt: Right fallopian tube;  
Ut: Uterus) (Courtesy: Reprinted with permission from Hata T et al)6

Fig. 52: Three-dimensional power Doppler ultrasound image of bilateral hydrosalpinx (Lt: Left fallopian tube; Rt: Right fallopian 
tube). Arrow shows presence of abundant blood flow in the left tube compared to the right tube, with no flow 

Hydrosalpinx 

With 2D sonography, bilateral hydrosalpinx appears 
as cystic lesions, sonoluscent with multiple incomplete 
septations, and adherent to the uterus (Fig. 51).6 3D 
power Doppler depicts the absence of blood flow in the 
right tube compared to the left tube due to torsion of the 
right tube (Fig. 52). The HDlive inversion mode shows 
the contents of the dilated lumen (Fig. 53). The ‘snow-
storm appearance’ depicted on HDlive of the right tube 
is the thickened debris caused by necrosis, brought about 
by the twisted tube, while the left tube has a clear and 
smooth surface (Fig. 54). A dark red-colored right tube 
and fresh red-colored left tube were seen during the 
operation (Fig. 55).
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Fig. 53: HDlive inversion mode images with different light sources of bilateral hydrosalpinx (Lt: Left fallopian tube; Rt: Right fallopian tube)

Fig. 54: HDlive image of bilateral hydrosalpinx. Notice the ‘snow 
storm pattern’ on the right fallopian tube (Rt), which is an exudate 
due to necrosis of the twisted tube (Lt: Left fallopian tube)

Fig. 55: Bilateral hydrosalpinx during operation  
(Lt: Left fallopian tube; Rt: Right fallopian tube)

CONCLUSION 

The use of HDlive improves the sonographic features of 
gynecologic tumors evaluated initially using 2D sono-
graphy. In uterine tumors, localization of the lesions is 
clearly depicted. The endometrial cavity and its contents 
are well visualized. The adjustable light source of HDlive 
gives the operator the ability to appreciate minute details 
of the lesions at different angles. In ovarian tumors, 
diagnosis based on ‘pattern recognition’ employing 2D 
sonography is enhanced using HDlive. Realistic features 
of the inner tumor content are clearly shown, and it is 
very similar to the macroscopic specimen. Differentiation 
of a benign from malignant tumor is also possible 
using HDlive. In fallopian tube disorders, bilateral 
hydrosalpinx with a twisted right tube diagnosed using 
HDlive shows remarkable features, such as a ‘snow 
storm pattern’, which represents exudate from necrosis 
of the twisted tube. The accurate characterization of 
gynecologic tumors is important in terms of management 

options. Realistic features on HDlive give an advantage 
in the early diagnosis of tumors and options for more 
appropriate treatment. HDlive should be a valuable tool 
in adjunct to other imaging modalities for an accurate 
preoperative diagnosis. 
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