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Introduction

Primary vaginal malignancies (PVMs) are rare entities in 
elderly or postmenopausal women (1-3). The incidence 
of melanoma is about 0.32–0.79/million and it has a poor 
prognosis (4), whereas high-grade squamous intraepithelial 
lesion is a kind of precancerous lesion with a relatively better 
prognosis. Thus, the early diagnosis is critical. Computed 
tomography (CT) is commonly used for screening as an 
alternative to ultrasound and magnetic resonance (MR). 
However, the unspecific image characteristics and low tissue 
contrast limit its usage. It has been reported that dual-layer 
spectral detector CT (DLCT) enabled the detection of 
occult lesions on conventional CT in many organs such as 
the pancreas (5), liver (6), and colon (7). In this report, we 
presented DLCT images of two cases with melanoma and 
high-grade squamous intraepithelial lesion.

Case presentation

Case 1

A 78-year-old female complained of abnormal vaginal 
discharge and irregular bleeding for more than 2 months. 
Cervical biopsy showed squamous cell carcinoma (3 and  
9 o’clock of the vaginal wall) in the local hospital. For further 

diagnosis and treatment, she was admitted in our hospital. 
Gynecological physical examination showed two masses on 
the superior 1/3 of the right and left vaginal walls. With 
virtual monoenergetic images (MonoE) at 40 keV of DLCT 
(Spectral CT; Philips, Best, Netherlands), an obvious 
orbicular enhanced lesion appeared on the left wall of the 
vagina in the arterial phase, and persistent enhancement and 
clear boundary were revealed in the venous phase (Figure 
1A). The lesion was also well-defined on the Z-effective 
map and iodine density (ID) map in the venous phase (Figure 
1B,1C), with a maximum length of lesion 26 mm on sagittal 
CT view. However, only a slight enhancement appeared 
on CT conventional images in the arterial and venous 
phases (Figure 1D), resulting in a misdiagnosis being made 
upon the first image reading process. The corresponding 
quantitative parameters of each phase are shown in Table 1. 
The patient underwent a magnetic resonance imaging (MRI) 
examination 7 days later (Figure 1E,1F). A nodule was found 
on the left vaginal wall with a maximum length on the 
sagittal MR view of about 21 mm (Figure 1F).

Uterine, bilateral adnexectomy, and pelvic lymph node 
dissection were performed. The pathological diagnosis 
(Figure 2A,2B) was high-grade squamous intraepithelial 
lesion with focal carcinogenesis. The immunohistochemical 
results (Figure 2C,2D) were as follows: Ki-67 (35%), p16 (−), 
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Figure 1 The images of dual-layer spectral detector CT, conventional CT in the venous phase, and MRI of case 1. (A) A virtual mono-
energetic image 40 keV. The lesion shows an obvious enhancement with a clear boundary and the longest length of about 26 mm. (B) Iodine 
density map; (C) Z-effective map; (D) venous phase of conventional image, the focus shows mild enhancement, and its boundary is not 
clearly displayed; (E) T2WI, and the lesion shows hyperintensity with a length of about 22 mm; (F) enhanced T1WI, and the focus shows 
obvious enhancement with a length of about 21 mm. The white arrows indicate the lesion. CT, computed tomography; MRI, magnetic 
resonance imaging; T2WI, T2-weighted image; T1WI, T1-weighted image.

Table 1 Quantitative parameters of each image in each period of dual-layer spectral detector CT scan for the major lesion

Case # Image sequence Nonenhanced CT Arterial phase Venous phase

Case 1 Conventional image (HU) 46 96 108.5

MonoE 40 keV (HU) 63 253 264.8

Z-effective 7.42 8.64 8.65

Iodine density (mg/mL) 0.26 2.59 2.62

Iodine no water (mg/mL) 0.25 1.48 2.01

Case 2 Conventional image (HU) 45 84 59.8

MonoE 40 keV (HU) 66 248 240

Z-effective 7.47 8.59 8.50

Iodine density (mg/mL) 0.33 2.47 2.30

Iodine no water (mg/mL) 0.24 1.12 2.33

CT, computed tomography; HU, Hounsfield unit; MonoE, monoengetic image. 
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Figure 2 The images of pathological and immunohistochemical results of case 1. The standard protocols of histological analysis and 
EnVision Plus immunohistochemical staining were conducted. (A) Pathology showed that the squamous epithelium had an exophytic 
papillary hyperplasia. (B) H&E staining of the lesion. The lesion shows full thickness basal/parabasal-type atypia without an appreciable 
different and Atypic mitosis. (C) Positive staining for Ki-67 (MaxVision staining). (D) Nuclear positive staining for p40 (MaxVision staining). 
H&E, hematoxylin and eosin. 
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p53 (wild type), p63 (+), CK5/6 (focal +), S100 (individual 
positive), HMB45 (−), MART-1 (−), P40 (+), Sox-10 (−). 
After the surgery, the patient’s vital signs were stable, and 
she had no vaginal bleeding. During 8 months after the 
surgery, the patient did not report any abnormal symptoms. 

Case 2

A 72-year-old female had been diagnosed with vaginal 
melanoma 1 year ago. The tumor was resected and regular 
immunotherapies (acitinib and trepril) were undertaken. 
No abnormality was found during the follow-up pelvic CT 
plain and enhanced scans. Recently, the patient reported 
having experienced occasional vaginal bleeding 2 months. 
Gynecological physical examination showed masses in the 
front wall of the vagina, the middle of the right wall, and 
superior 1/3 of the right wall. 

A pelvic DLCT examination was performed. Obvious 
and persistent enhancement in the upper, middle, and 
lower segments of the vagina were found on MonoE  
40 keV, Z-effective map and ID map in the arterial phase 

(Figure 3A-3C), which had been missed by radiologists in 
conventional images (Figure 3D). In the venous phase, the 
abnormal enhancement range was extended, and the upper 
and lower part of the lesion showed a clearer boundary 
on MonoE 40 keV and ID map. The corresponding 
quantitative parameters are shown in Table 1. Pelvic MRI 
performed 6 days later (Figure 3E,3F) showed a lesion 
consistent with that observed on MonoE 40 keV. The 
maximum length of the lesion in MRI was 36 mm, the same 
with that on MonoE 40 keV. Positron emission tomography 
(PET) also showed the lesions in the vaginal wall and cervix.

The patient underwent surgery 3 days later. Irregular 
masses on the anterior and posterior wall of the vagina were 
pathologically diagnosed as malignant melanoma (posterior 
and anterior vaginal wall) with sheets or expansive nodules, 
and the tumor cells were spindled or epithelioid. The 
atypical mitosis was obvious (Figure 4A,4B). The largest 
lesion measured about 3.7 cm × 2.5 cm × 1.9 cm. The 
immunohistochemical results (Figure 4C,4D) were as 
follows: HMB45 (+), MART-1 (+), S100 (+), vimentin (+), 
Ki-67 (60%), p53 (mutant), CK (Pan) (−), Sox-10 (+). After 
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Figure 3 The images of dual-layer spectral detector CT, conventional CT in the venous phase, and MRI of case 2. (A) A virtual 
monoenergetic image at 40 keV. The lesion shows an obvious enhancement with unclear boundary, involving the lower, middle and upper 
segments of the vagina and a little posterior wall of cervix. (B) Iodine density map, which can clearly show the mass; (C) Z-effective map, 
which can clearly show the lesion area and the range of lesion involvement; (D) the venous phase of conventional image, the lesion is mild 
to moderate enhancement, and its boundary is not clearly displayed especially the lower part; (E) T2WI, the lesion shows hyperintensity 
and with a clear boundary, and the involved area of cervix is not clearly displayed; (F) enhanced T1WI, and the lesion shows obvious 
enhancement with abnormal linear enhancement of the posterior wall of the cervix. The white arrows indicate the lesion. CT, computed 
tomography; MRI, magnetic resonance imaging; T2WI, T2-weighted image; T1WI, T1-weighted image.
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the surgery, the patient’s vital signs were stable and she was 
discharged in 11 days. She received immunotherapy at a 
local hospital.

The images and signal-to-noise ratios (SNRs) of the 
lesions on the conventional and virtual monoenergetic 
images are demonstrated in the Figure 5 and Table 2. It was 
revealed that the lesions showed the highest density on 
MonoE 40 keV and its SNR was also the highest.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was provided by the patients for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review from the editorial office of 
this journal.

Discussion

According to literature review, this is the first report for the 
detection of vaginal neoplasm using DLCT. In these two 
cases, compared with conventional images, the MonoE 40 
keV, ID, and Z-effective map in DLCT increased the lesion 
detection and showed the boundary more clearly, especially 
on the venous phase. MonoE 40 keV offered a similar lesion 
size to that of MRI. DLCT holds the potential to improve 
lesion characterization and therapy monitoring, especially in 
oncologic management. It contributed on the differentiation 
of malignance even though in the small lesions via MonoE, 
ID mapping, and iodine overlay images (8). It also has the 
capability of improving subjective and objective image 
quality for the detection of metastases by using MonoEs 
of 40–70 keV (6). DLCT could provide various spectral 
parameters via different calculated maps. Quantitative ID on 
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Figure 4 The images of pathological and immunohistochemical results of case 2. The standard protocols of histological analysis and 
EnVision Plus immunohistochemical staining were conducted. (A) Pathology showed sheets or expansive nodules. (B) H&E staining of the 
lesion. The tumor cell shows spindle or epithelioid, and atypical mitosis. (C) The tumor nucleus and cytoplasm positive staining for S100 
(MaxVision staining). (D) Cytoplasm positive staining for HMB45 (MaxVision staining). H&E, hematoxylin and eosin.
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Figure 5 The comparation of conventional images and virtual monoenergetic images. (A-E) The conventional images and virtual 
monoenergetic images at 40, 50, 60, and 70 keV of the first patient, respectively. The white arrows indicate the enhancement of the lesions. 
(F-J) The conventional images and virtual monoenergetic images at 40, 50, 60, and 70 keV of the second patient, respectively. The black 
arrows indicate the large abnormal enhancement in the vagina.

A B

C D



Cui et al. DLCT images of PVMs1250

© Quantitative Imaging in Medicine and Surgery. All rights reserved.   Quant Imaging Med Surg 2024;14(1):1245-1251 | https://dx.doi.org/10.21037/qims-23-717

non-enhanced CT image can predict tumor responses after a 
conventional transarterial chemoembolization procedure (9).  
Additionally, there are other potential advantages of DLCT. 
Firstly, compared with MRI, CT can carry out thinner 
slices and a variety of post-processing, which allows a 
more precise display of the longest diameter of a lesion. 
Secondly, since virtual non-contrast (VNC) images can be 
reconstructed on DLCT with enhanced scan, one venous 
phase scan may be sufficient, which could dramatically 
reduce the radiation dose (10,11). Thirdly, DLCT has 
potential value in the melanoma metastasis screening, as 
previously reported (12).

In conclusion, DLCT holds potential in the clinical 
management of vaginal neoplasm. It may be an efficient 
method for early diagnosis and follow-up of PVMs. In 
this study, MonoE 40 keV, ID, and Z-effective map on the 
venous phase were helpful in detecting PVMs and revealing 
its boundary. There are also some limitations in this case 
report. Firstly, the pictures of their gross specimens were 
lost, so that the description was only based on the literal 
documents. Secondly, the lymph nodes with suspected 
metastatic signs on PET images in case 2 were not resected 
in surgery; the value of DLCT in differentiating the 
malignance of lymph nodes was not assessed.

The primary “take-away” lessons are as follows: 
(I) MonoE 40 keV, ID, and Z-effective map on 

the venous phase show their potential values in 
detecting PVMs and revealing its boundary. 

(II) DLCT scan may be an efficient method for early 
diagnosis and follow-up of PVMs.
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Table 2 The SNRs of the lesions on the conventional and virtual monoenergetic images 

Case # Conventional image MonoE 40 keV MonoE 50 keV MonoE 60 keV MonoE 70 keV

Case 1 7.38 10.24 9.30 8.40 7.45

Case 2 7.02 15.90 12.44 9.99 8.22

SNRS, signal-to-noise ratios; MonoE, monoenergetic image. 
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