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Abstract
Vulvar cancer is a malignancy of female lower genital tract with incidence of 1:100,000 in 
Poland. The most common types of vulvar cancers are squamous cell carcinoma and basal 
cell carcinoma. This study was approved by the board of the Clinical Unit of Obstetrics, 
Women’s Disease and Gynecological Oncology, United District Hospital, Collegium Medicum 
University of Nicolaus Copernicus in Toruń, Poland. This is a tertiary reference center. We 
analyzed cases of postmenopausal women diagnosed with vulvar cancer referred to our 
clinic for surgery. The aim of the study was to compare 48 MHz ultrasound images of vulvar 
cancer with histological images and assess the utility of high-frequency ultrasonography 
images in preoperative assessment. We examined 3 cases of squamous cell carcinoma and  
1 case of basal cell carcinoma using 48 MHz DermaView high-frequency mechanical probe. 
We described typical ultrasonographic features of vulvar carcinoma, such as echogenicity, 
depth of infiltration, as well as we discussed limitations of this transducer. The 48 MHz 
frequency exhibits a promising value for the preoperative assessment of vulvar carcinoma. 
High-frequency ultrasonography can provide some important information, such as morphol-
ogy, boundary, internal echo, and thus help choose adequate surgical approach.
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cells in vulvar tissue, which increases the risk of infection 
and vulvar cancer(5). Vulvar carcinogenesis is driven by 
chronic inflammatory conditions, autoimmune dysfunc-
tion, and human papillomavirus (HPV) disease(6). Half of 
vulvar carcinomas are related to HPV infection suppress-
ing Langerhans cell function(7). More than 60% of vulvar 
SCCs develop after menopause due to impaired vulvo-
vaginal immunity(8). In Poland, vulvar cancer accounts 
for 1% of all malignancies. In 2016, there were only 498 
cases reported in the National Cancer Registry(9). High-
frequency ultrasonography (HFUS) is a technological 

Introduction

Vulvovaginal tissues are particularly susceptible to age-
related changes(1,2). The histological, chemical, and 
immune changes that occur with aging increase the risk 
of vulvovaginal diseases in postmenopausal women(3). 
At the cellular level, the highest estrogen-induced para-
keratosis of vulvar stratum corneum is observed in the 
third decade of life, but is rare in the eighth decade(4). 
Cell-mediated immunity is also diminished during meno-
pause, which is caused by a 50% decrease of Langerhans 
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advance, which is used in certain dermatological patholo-
gies including skin cancer(10,11). The diagnostic utility of 
HFUS, its noninvasiveness and reproducibility make it a 
useful tool in cancer diagnosis, mainly in melanoma and 
non-melanoma skin cancers (basal cell carcinoma, BCC), 
SCC, where strong correlations were found between his-
tological and ultrasonographic values of tumor borders(12). 
The aim of the study was to compare 48 MHz ultrasound 
images of vulvar cancer with histological images.

Materials and methods

This study was approved by the board of Clinical Unit of 
Obstetrics, Women’s Disease and Gynecological Oncology, 
United District Hospital, Collegium Medicum University 
of Nicolaus Copernicus in Toruń, Poland. This is a tertiary 
reference center. We analyzed cases of postmenopausal 
women sent to our clinic for surgery due to diagnosed 
vulvar cancer. In this study, we performed high-fre-
quency ultrasonography (HFUS) examinations using 
48 MHz DermaView high-frequency mechanical scanner 
(Dramiński S.A., Poland) prior to surgical excision. The 
collected specimens of altered tissue were formalin-fixed 
and paraffin-embedded. The paraffin-embedded blocks 
were cut into 4 μm sections for a routine histological eval-
uation. We included 3 cases of SCC and 1 case of BCC in 
the study.

Results

Squamous cell carcinoma (SCC)

Cutaneous squamous cell carcinoma is an invasive 
malignant neoplasm of epidermal keratinocytes showing 
squamous phenotypic differentiation. SCC is the most 
common malignancy of the lower female genital tract 
and cervix. The peak incidence is after fifth decade of 
life in women, and approximately 60% of vulvar SCCs 
develop after menopause(13). The classic presentation of 
genital SCC is a vulvar lump or mass. The lesion can 
be raised and may appear fleshy, ulcerated, leukopla-
kic, or warty (Fig. 1, Fig. 2, Fig. 3). We present 3 cases 
of SCC. All patients were over 70 years old. The main 
complain was pain and problems with urination (case 3) 
caused by urethral infiltration. First symptoms appeared 
approximately a year before in the form of a small red 
dot with itching. In gynecological examination, case 1 
and 2 were solid tumors in the labia majora, with edema 
in the surrounding tissues. Palpation was difficult due 
to severe pain. Case 3 presented with massive edema of 
the vulva and a solid tumor infiltrating vagina and pen-
etrating to the bone. In this case, metastatic tumors of 
2–3 cm diameter were found bilaterally in the inguinal 
nodes. We performed ultrasound under anesthesia due 
to severe pain. According to literature, most SCCs are 
unifocal and develop on the labia majora(11). In HFUS, 
SCC presents as a hypoechoic lesion with irregular bor-
ders. HFUS showed a clear picture of tumor margins 

Fig. 1.  SCC case 1 – a macroscopic image. Erytroplakia and skin 
edema on the labia majora (arrow)

Fig. 2.  SCC case 2 – a macroscopic image. Erytroplakia and skin 
edema on the labia majora (arrow)

Fig. 3.  SCC case 3- a macroscopic image. Solid mass arising from 
the labia majora (arrow)
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differentiate between the epidermis, dermis and subcu-
taneous fatty tissue. At ultrasound scanning, a superfi-
cial BCC appears as a hypoechoic zone located beneath 
the epidermis, with an elongated shape and distinct 
contours (Fig. 10). Corresponding histological images 
show a tumor arising form the epidermis, composed of 
basaloid cells (Fig. 11).

Discussion

Vulvar cancer accounts for over 5% of gynecological malig-
nancies and approximately 1% of malignancies in women. 
SCC is the most common vulvar malignancy (over 90% of 
malignant tumors)(16). Literature reports on the use of non-
invasive techniques in the differential diagnosis of intraepi-
thelial neoplasia and SCC are sparse and based mainly on 
case reports(17). Dermatoscopy has shown some diagnostic 
utility in Bowen’s disease of the vulva that progressed to 
invasive SCC(18). Optical coherence tomography is another 
diagnostic tool to differentiate between epidermal thick-
ness of normal vulvar tissue and epidermal thickness of 
vulvar intraepithelial neoplasia(19). Literature data show 
that optical coherent tomography may be applied for deter-
mining appropriate surgical margins in patients with vul-
var SCC(20). The value of high-frequency ultrasonography 
in clinical dermatology is still being debated. All nonmela-
noma skin cancer lesions appeared hypoechoic in HFUS, 
suggesting that this method alone is not suitable for differ-
ential diagnosis(17). This is similar to our observations. In 
our study, SCC tumors were hypoechoic. In all SCC HFUS 
images, the margins were irregular and in one case (case 2)  
segmentally difficult to determine. However, in case  
1 and 2 we could assess the margins what helped us to plan 
excisions, basing on the acquired images. Case 3 was an 
advanced infiltrating SCC, and evaluation of tumor mar-
gins was not possible. Nevertheless, in case 1 and 2, the 
depth of invasion and infiltration of the subcutaneous tis-
sue was visualized. Macroscopic assessment and palpation 
underestimated the tumor infiltration. We increased the 
margin of excision based on the ultrasonographic image. 
Due to the size of the tumor it is impossible to visualize 
the whole structure. The assessment of tumor margins in 

(Fig. 4, Fig. 5), and infiltration of the tumor penetrating 
much deeper into the skin, on contrary to case 2 where 
the margins were more blurry. Since thickness and depth 
of invasion are important predictors of metastases, the 
lesion should be followed along entire course. (Fig. 5, 
Fig 6). Typical histological images present atypical squa-
mous cells, multiple mitotic figures and pseudoepithelio-
matous hyperplasia. (Fig. 7, Fig. 8)

Basal cell carcinoma (BCC)

BCC is the most common malignant tumor of the skin 
(Fig. 9). BCC is characterized by an extremely rare 
metastasis and the capacity for extensive growth(14). 
There are several clinical forms of BCC: superficial, 
nodular, ulcerative, sclerodermiform and their com-
bined variants(15). The method of treatment involves 
complete excision with most acceptable cosmetic 
result(15). HFUS provides high resolution allowing to 

Fig. 4.  HFUS image of SCC case 1. Hypoechoic irregular tumor 
borders invading the dermis. Tumor reaches subcutaneous 
tissue (arrows)

Fig. 5.  HFUS SCC case 3. A. Hipoechoic, non-homogeneous structure of the tumor (short arrow). An enlarged blood vessel with edema 
(short thick arrow). B. Deep tumor invasion. Tumor margins are fused with unchanged surrounded soft tissues (long arrow)
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cases 1 and 2 was possible, but time-consuming. The loca-
tion is also challenging due to irregular shape of the vulva 
and pain during examination. A complete ultrasonographic 
examination was possible during anesthesia in all cases.

BCC is the most common cutaneous malignant tumor. 
According to recent literature, most studies regarding HFUS 
imaging of BCC are based on locations other than vulva. 
There are several clinical forms of BCC: superficial, nodular, 
ulcerative, sclerodermiform and their combined variants(15). 
In earlier studies, the use of a 20 MHz frequency probe 
allowed to detect BCC as a hypoechoic zone with local thick-
ening of the epidermis and the dermis(21). All clinical variants 
of BCCs were defined as a hypoechoic zone located directly 
beneath the epidermis and propagating into the dermis at 
a varying depth, mostly round or oval(22). Similar HFUS 
images were obtained in our study using a 48 MHz probe. 

The solid structure of the tumor is the main challenge dur-
ing examination. It is possible to assess tumor margins and 
depth of invasion precisely. Due to the histological structure 
of the tumor and the probe frequency used in this study (48 
MHz), it was unable to get more precise information about 
tumor echostucture, which was visible as a hypoechoic 
lesion. Other authors reported using 22 MHz transducers 
and described BCC lesions as heterogeneous, hypoechoic 
lesions in the dermis with regular contour and large, hyper-
echoic internal signals(23). Wang at al. suggest that hyper-
echoic spots are an important ultrasonographic feature of 
BCC lesions. In his study, 76% of BCC cases (31/46) dis-
played hyperechoic spots(24). In our study, we did not visual-
ize these features using a 48 MHz transducer. On the other 
hand, HFUS could precisely show the deep structure of the 
lesion, and provide important information for further deci-
sions on, for example, increasing the margin of excision. 

Fig. 8.  SCC case 2. Microscopic image of SCC, atypical squamous 
cells, and multiple mitotic figures (arrow) (H and E)

Fig. 7.  SCC case 1- a microscopic image of SCC. Histopathology shows 
pseudoepitheliomatous hyperplasia (long arrow), atypical squ-
amous cells, and multiple mitotic figures (short arrow) (H and E)

A B

Fig. 6.  HFUS image of SCC case 2. A. Very dense and hypoechoic structure of the tumor, reaching subcutaneous tissue (long arrow).  
B. Irregular, partially blurred tumor margins (short arrow)
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some important information, such as morphology, margins, 
and internal echo, contributing to the choice of an adequate 
surgical approach. The rapid progress in non-invasive skin 
imaging indicates that preoperative evaluation will be soon 
incorporated in the daily practice.
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Our study had some limitations. Firstly, we used a small 
number of cases due to the rare occurrence of this malig-
nancy. Secondly, all cases were referred to our center at an 
advanced stage of the disease. Thirdly, HFUS is a mechani-
cal probe, allowing only a gray scale assessment. In our 
opinion, additional options like Doppler ultrasound, micro-
flow imaging, elastography would bring useful information 
about vulvar cancer.

Conclusion

HFUS seems a promising tool for the preoperative assess-
ment of BCC and SCC. High-frequency probes can provide 

Fig. 9.  BCC – macroscopic image. Nodular type on the mons pubis 
with a small erosion on the top (arrow)

Fig. 11.  A microscopic image of BCC. Tumor arising from the epi-
dermis, composed of basaloid cells (arrow)

Fig. 10. A.  A HFUS BCC image. Hypoechoic structure, sharp margins (arrow). B. Lower margin well defined (long arrow)
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