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ABSTRACT

Primary vaginal malignancies constitute a rare entity. The aim of this study was to review all primary
vaginal malignancies diagnosed in an oncologic referral centre over 11years. A total of 35 cases were
retrospectively analysed, including clinical and MRI features. Squamous cell carcinoma (SCC) was the
most frequent histologic subtype (77.1%), followed by adenocarcinoma (14.3%). There was no statistic-
ally significant difference for the mean age at diagnosis or for the mean largest diameter of the
tumour. Most SCCs (95%) were homogeneous on T2-weighted imaging, while all adenocarcinomas
were heterogeneous (p=.0001). Concerning location, both SCCs (59.3%) and adenocarcinomas (80%)
occurred more often on the upper third. However, regarding the wall of origin, all adenocarcinomas
originated on the anterior vaginal wall (p =.0002), while SCCs (62.5%) had a predisposition for the pos-
terior wall (p=.017). Regarding the history of previous hysterectomy, in the SCC group, 73.3% of
patients with previous hysterectomies had cervical dysplasia (p =.018).

IMPACT STATEMENT

e What is already known on this subject? MRI plays an important role in the initial approach of
primary vaginal malignancies. In previous studies, it is said that SCCs usually appear homogeneous
on T2WI, with the intermediate-high signal, while adenocarcinomas are often homogeneously
hyperintense. Regarding location, it is known that SCCs usually arise from the posterior wall of the
upper third, while adenocarcinomas often originate on the anterior wall of the proximal third.

o What do the results of this study add? In this study, we found that all of our cases of adenocarci-
nomas were heterogeneous on T2WI, with high-signal intensity areas, while SCCs were predomin-
antly homogeneous, and this association was statistically significant. We could also confirm the
data in the literature regarding the most common location of these tumours. This study also
showed an association between vaginal SCC and a previous hysterectomy with cervical dysplasia.

e What are the implications of these findings for clinical practice and/or further research? The
histologic type of vaginal malignancy has clinical and management impact. Although MRI is usually
performed after histologic characterisation, this is not always the case. We think that this study can
constitute a starting point to better understand the MRI features of these rare tumours. Although
this technique will obviously never preclude histologic characterisation, it may provide some initial
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hint on the type of tumour and its aggressiveness.

Introduction

Primary vaginal malignancies are rare, corresponding to
approximately 1-2% of gynaecologic malignancies (Parikh
et al. 2008). In fact, vaginal cancer is more commonly second-
ary (Chang et al. 1988) and 80-90% of vaginal tumours result
from direct extension of primary bladder, vulvar, cervical or
rectal tumours. Also, the vagina may present distant metasta-
ses (Lépez et al. 2005).

The diagnosis of primary vaginal carcinoma can only be
established when a tumour arises exclusively from the
vagina, with no involvement of the vulva or the external os.
Also, other gynaecologic malignancies must be excluded
(Parikh et al. 2008). The incidence of primary vaginal cancer

increases with age (Taylor et al. 2007; Gardner et al. 2015). It
usually presents with painless vaginal bleeding/discharge,
urinary symptoms, pelvic pain and foreign body sensation
(Grant et al. 2010).

About 85-87% of primary tumours are squamous cell car-
cinomas (SCCs). The second most common histologic type is
adenocarcinoma (~9% of primary vaginal malignancies)
(Parikh et al. 2008). Less frequent malignancies include mel-
anoma (3%) and sarcoma (1%) (Walker et al. 2011).

The vagina can be anatomically divided into thirds, which
is important for classifying tumour location and relates with
its lymphatic drainage. The lower third is the portion below
the level of the bladder base, posteriorly to the urethra; the
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middle third locates at the level of the bladder base and the
upper third corresponds to the level of the vaginal fornices
(Gardner et al. 2015; Tsili 2019).

As for other gynaecologic malignancies, the staging of
vaginal carcinoma is based on the International Federation of
Gynaecology and Obstetrics (FIGO) staging system (Parikh
et al. 2008; Gardner et al. 2015; Tsili 2019). Pelvic examination
is still the primary modality for evaluating the extent of dis-
ease, as for cervical cancer. However, it has several limita-
tions, like the impossibility to detect metastatic lymph nodes
and difficulty for depicting tumour infiltration (Gardner et al.
2015; Tsili 2019). Because of that, FIGO 2009 recommends
the use of cross-sectional imaging (CT/MRI) (Tsili 2019). MRI
provides a better evaluation of tumour volume and local
extension, like parametrial and pelvic sidewall involvement,
as well as spread to the bladder, urethra, rectum and lymph
nodes (Parikh et al. 2008; Tsili 2019). MRI is also very useful
for depicting pelvic anatomy before surgery and for radiation
therapy planning (Parikh et al. 2008; Tsili 2019).

The histologic characterisation of vaginal malignancies is
frequently established prior to MRI examination since the
procedure is often easy to perform. However, this is not true
for all vaginal tumours, particularly the nonsquamous ones.
In fact, MRI examination may be performed before the histo-
logic characterisation and can even play a role in determin-
ing a route for biopsy (Parikh et al. 2008).

However, the previous studies on this data are limited
since this is a rare disease with a small case series. Hence,
the aim of this study was to retrospectively review all the
cases of this rare entity that were diagnosed in our oncologic
centre from 2006 to 2017, including clinical and MRI charac-
teristics. We aimed to compare our results with the literature
data and look for possible distinctive features between SCC
and adenocarcinoma. It was also our aim to study the inci-
dence of previous hysterectomy and its possible association
with the development of primary vaginal malignancies.

Materials and methods
Patients

All patients diagnosed with primary vaginal cancer between
February 2006 and September 2017 were included (35 patients).

Data collection

A retrospective analysis of the clinical charts was conducted.
The following information was collected for each patient: age
at diagnosis, histologic type, FIGO staging, history of previous
hysterectomy and the reason for this procedure.

Retrospective MRI reading was performed by two radiol-
ogists, one of them with 20years of experience in gynaeco-
logic radiology. Some data were registered for all patients:
T2WI (weighted-imaging) signal of the tumour, TTWI signal of
the tumour, location of the tumour largest diameter and
staging (FIGO 2009 staging criteria).

Two of the cases of SCC corresponded to VAIN (Vaginal
intraepithelial neoplasia) Il and, as such, were not visible on

MRI. For four other patients, the MRI was not available
for review.

MRI technique

MR imaging was performed both with 1.5 and 3T units. All
MRI examinations included the following sequences: axial FSE
T1WI; sagittal FSE T2-weighted imaging (T2WI) and axial
oblique FSE T2WI (perpendicular to vagina). The examinations
were performed after filling the vagina with ultrasound gel.

Statistical analysis

The statistical analysis was performed using IBM SPSS
Statistics 23.0 (Chicago, IL). A descriptive analysis was con-
ducted. Association between the different categorical varia-
bles and the histologic type (SCC/adenocarcinoma) was
evaluated using Fisher's exact test. The continuous variables
were studied with the t-test for the independent samples. A
p-value less than .05 was considered statistically significant.

Research ethics standards compliance

All of the procedures performed in the studies involving
human participants were in accordance with the ethical
standards of the institutional research committee and with
the 1964 Helsinki declaration and its later amendments. For
this type of study, formal consent is not required.

Results

SCC was the most frequent histological subtype and
accounted for 27 cases (77.1%), followed by adenocarcinoma
that corresponded to 5 cases (14.3%). Glassy cell carcinoma,
melanoma and botryoid sarcoma occurred as isolated cases.

The age range of the study population was 27-91years
(mean 62years + 14). Regarding the mean age at diagnosis, we
found no statistically significant difference (p=.550) between
SCC (63years old) and adenocarcinoma (58years old). The
mean largest diameter of the tumour was 41.5 mm for SCC and
41.3 mm for adenocarcinoma, and there was also no statistically
significant difference between them (p =.998).

The MRI characteristics of the tumours are shown in
Table 1. On MRI, SCC were predominantly homogeneous on
T2-weighted imaging (95%), while all adenocarcinomas were
heterogeneous on T2-weighted imaging. With Fisher's exact
test, this difference was statistically significant (p=.0001).
Their T2 behaviour is shown in Figures 1 and 2. There was
only one case of heterogeneous SCC on T2-weighted imag-
ing, which corresponded to a poorly differentiated SCC
(Figure 3).

When analysing the T1 signal, we found that one case of
adenocarcinoma showed hyperintense areas on T1 (Figure 4),
while none of the cases of SCC had this behaviour. However,
there was no statistically significant difference for this param-
eter (p=.1923).

The location of the tumours is shown in Table 2. Both SCC
(59.3%) and adenocarcinomas (80%) occurred predominantly



Table 1. MRI features.
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Squamous cell carcinoma Adenocarcinoma  Glassy cell carcinoma Melanoma Botryoid sarcoma
T2 WP signal Homogeneous 20 (95.2%) 1 (100%) 1 (100%) 1 (100%)
Heterogeneous 1 (4.8%) 5 (100%)
High-signal intensity areas on T1 WI* Present 1 (20%)
Absent 21 (100%) 4 (80%) 1 (100%) 1 (100%) 1 (100%)
Total 21 5 1 1 1

“Weighted-imaging (WI).

Figure 1. T2WI behaviour of squamous cell carcinomas. (a), (c) and (e) correspond to the axial T2-weighted images of three different squamous cell carcinomas and
(b), (d) and (f) to their sagittal T2-weighted images. We can see that all the tumours show homogeneous intermediate signal on T2.

on the upper third of vagina, so there was no statistically sig-
nificant difference between them for the vaginal third
involved (p =.626).

Most SCC originated on the posterior wall (62.5%) and
Fisher's exact test showed this association to be statistically
significant (p=.017). On the other hand, adenocarcinomas
originated predominantly on the anterior wall (80%), also
with statistical significance (p =.0002).

The FIGO staging for SCCs and adenocarcinomas is shown
in Table 3. In the adenocarcinomas group, all of the cases
were FIGO | or Il and in the SCC group, 88.9% were FIGO |
or ll.

Table 4 shows data related to previous hysterectomies.
We found no statistically significant difference between SCC

and adenocarcinomas (p=.625) since there was a high pro-
portion of previous hysterectomies in both groups. However,
when analysing the reason for that surgery, we found that in
the SCC group there was an association with cervical dyspla-
sia (p=.018).

Discussion

The mean age of our patients was 62years old, which
approaches the 60years old described in previous studies
(Taylor et al. 2007). Our histologic types followed the data
described in the literature (Parikh et al. 2008) since the vast
majority of vaginal primary malignancies corresponded to
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Figure 2. T2WI behaviour of adenocarcinomas. (a), (c) and (e) correspond to
the axial T2-weighted images of three different adenocarcinomas and (b), (d)
and (f) to their sagittal T2-weighted images. All the tumours show heteroge-
neous signal intensity on T2, with foci of high signal intensity.

Figure 3. Poorly differentiated squamous cell carcinoma. Axial (a) and sagittal
(b) T2-weighted images of a poorly differentiated squamous cell carcinoma that
shows heterogeneous signal, with foci of high signal intensity on T2WI.

SCC. Some previous studies point out that adenocarcinomas
tend to occur at a younger age, typically between the ages
of 14 and 27years (Parikh et al. 2008; Grant et al. 2010)
because they can occur in foci of adenosis and endometri-
osis. However, in our study, we did not find a statistically sig-
nificant difference in mean age at diagnosis between SCC
and adenocarcinomas; the mean age at diagnosis for adeno-
carcinomas was 58years. This can be related to our small
sample size since there were only five adenocarcinomas. The
mean largest diameter of the tumour was very similar in SCC
(41.5mm) and adenocarcinoma (41.3mm). We also did not
find any study in the literature showing a statistically signifi-
cant difference between these.

Several previous studies have pointed out the typical T2
characteristics of adenocarcinomas and SCC. It has been
described that SCCs show homogeneous intermediate to
high signal intensity (Parikh et al. 2008; Grant et al. 2010),
and adenocarcinomas tend to be homogeneously hyperin-
tense on T2-weighted imaging (Parikh et al. 2008). However,
in our study, we found that all five adenocarcinomas showed
heterogeneous T2-signal because of the presence of regions
with a higher T2-signal in the background of an intermediate
to high signal intensity. Previous studies have already postu-
lated that the intrinsic high T2-weighted signal intensity of
adenocarcinomas represent mucin and may suggest the diag-
nosis (Grant et al. 2010). Some studies (Randall et al. 1986;
Fetissof et al. 1990) have also pointed out that the presence
of areas of high T2 signal intensity within a primary vaginal
tumour should raise the possibility of it corresponding to a
poorly differentiated SCC, an adenosquamous carcinoma or a
mucinous adenocarcinoma. Another study also mentions that
areas of high signal intensity on T2-weighted images can
suggest mucin-producing adenocarcinoma (Siegelman et al.
1997). These data are in complete agreement with our results
since all adenocarcinomas had this behaviour and the only
SCC that was heterogeneous on T2-weighted imaging, with
areas of high signal, was a poorly differentiated one.

Although it is stated in the literature that both SCC and
adenocarcinomas are homogeneous and isointense to the
muscles on T1-weighted imaging (Parikh et al. 2008; Grant
et al. 2010), one of our adenocarcinomas showed foci of high
signal intensity on T1. It is known that women with endo-
metriosis are at risk of developing vaginal adenocarcinomas

Figure 4. Adenocarcinoma with high signal intensity foci on T1-weighted images. Axial T2 weighted image (a), axial T1 weighted image (b) and sagittal T1 FS
weighted imaging of an adenocarcinoma. We can see that it shows high signal intensity foci on T1, with no shading on T2, probably due to haemorrhagic content.



Table 2. Location of the tumours.
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Squamous cell carcinoma Adenocarcinoma Glassy cell carcinoma Melanoma Botryoid sarcoma
Location (third)
Upper third 16 (59.3%) 4 (80%)
Medium third 1 (3.7%)
Lower third 1(3.7%) 1 (100%)
Superior and medium thirds 4 (14.8%) 1 (100%)
Medium and inferior thirds 1 (3.7%)
All thirds 4 (14.8%) 1 (20%) 1 (100%)
Total 27 5 1 1 1
Location (wall)

Anterior 4 (80%) 1 (100%) 1 (100%)
Posterior 15 (62.5%) 1 (100%)
Right 4 (16.7%) 1 (20%)
Left 4 (16.7%)
Circumferential 1 (4.2%)
Total 24 5 1 1 1

Table 3. FIGO staging.

FIGO
Histologic type | 1] IVa IVb
Squamous cell carcinoma 13 (48.1%) 11 (40.7%) 1 (3.7%) 2 (7.4%)

Adenocarcinoma 2 (40%) 3 (60%)
Table 4. History of previous hysterectomy.
Previous hysterectomy
Yes
Cervical Dysplasia
Histologic type No Benign pathology CIN* | CIN* 11 CIN* 1l Endometrial cancer
Squamous cell carcinoma 12 3 1 1 9 1
Adenocarcinoma 1 4
Total 13 19

?Cervical intraepithelial neoplasia (CIN).

in endometrial implants, which show high signal intensity on
T1-weighted imaging and shading on T2-weighted images
(Siegelman et al. 1997). This fact could explain the presence
of high signal intensity foci on adenocarcinoma, although
in our case shading was absent. There were also no
other features of endometriosis in the pelvis. Because of that,
we think that those foci may correspond to intralesional
haemorrhage.

Our case of melanoma did not show high signal intensity
on T1 unlike what was expected (Moon et al. 1993; Parikh
et al. 2008; Grant et al. 2010) because of low melanin content
that was histologically proven. Regarding location, we found
that both SCC (59.3%) and adenocarcinomas (80%) were pre-
dominantly confined to the upper third of vagina, as was
already shown in previous studies (Parikh et al. 2008; Grant
et al. 2010). When analysing the wall of origin, the majority of
SCCs originated on the posterior wall (62.5%) and adenocarci-
nomas originated mainly on the anterior wall, with statistical
significance. These data have also been already mentioned in
previous studies (Parikh et al. 2008; Grant et al. 2010).

Differently from a previous study conducted by Dixit et al.
(1993), where it was found that only 25.7% of SCCs pre-
sented at an early stage (I or ll), in our study 88.9% of SCCs
were FIGO | or Il. This difference can be related to an
improvement in surveillance and medical care over the years,
allowing earlier diagnoses.

Although current treatment guidelines of vaginal cancer are
based on the FIGO stage, regardless of the histologic type,
there is still much discussion and controversy since this is a
rare entity and many guidelines are extrapolated from experi-
ence and outcomes in cervical cancer (Gardner et al. 2015;
Tsili 2019). Even so, histologic type and primary tumour char-
acteristics are also predictors of survival. In fact, for females
with SCC the 5-year survival is around 54%; for adenocarcin-
oma is ~60%, while for melanoma is 13% (Gardner et al.
2015). Another important difference among histologic types is
the recurrence rate since, for example, adenocarcinomas are
more likely to recur than SCCs within 5years after the diagno-
sis (Tsili 2019). Because of all of these factors, the histologic
type has also clinical and management impact.

When analysing previous hysterectomies, we found a high
number in both groups (56% for SCCs group and 80% in the
adenocarcinomas group). However, in the adenocarcinomas
group, all hysterectomies were performed because of benign
pathology, while in the SCCs group there was an association
with cervical dysplasia (73%). This association can be
explained by the fact that risk factors for the development of
vaginal cancer are similar to those of cervical cancer, includ-
ing chronic HPV infection, multiple sexual partners, immuno-
suppression,and smoking (Grant et al. 2010). We highlight
the role of HPV infection since it is strongly associated with
the precursor of vaginal carcinoma and vaginal intraepithelial
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neoplasia. It has been proven that an increased incidence of
vaginal carcinoma is observed in women with a previous
diagnosis of cervical cancer or cervical intraepithelial neopla-
sia (Lopez et al. 2005; Parikh et al. 2008; Grant et al. 2010;
Walker et al. 2011). In fact, a previous study (Liu et al. 2013)
points out that women over 60 years of age with a history of
CIN lesions have an elevated risk of vaginal cancer and
should be followed closely.

A study from Gante et al. (2017), which reviews the data
from hysterectomies in Portugal between 2000 and 2014,
shows a rate of hysterectomies between 212/100,000 to 171/
100,000 women per year. In that study, it is shown that
benign pathology and uterine prolapse accounted for the
majority of hysterectomies in Portugal in the last years (70%).
These data hint at the possibility that our high proportion of
cases of cervical dysplasia in the SCCs group is related to the
development of vaginal cancer.

The high rate of hysterectomies performed for benign dis-
ease may explain why we have such a high rate of previous
hysterectomies in the adenocarcinoma group since the sam-
ple is small. Besides that, as we already pointed out, the
diagnosis of primary vaginal malignancy implies that the
tumour arises exclusively from the vagina, with no superior
involvement of the external os (Parikh et al. 2008). This fact
may also explain the higher incidence of vaginal cancer in
women with previous hysterectomy even for benign disease
since the cervix is absent (Taylor et al. 2007). We postulate
that if these women did not have a previous hysterectomy,
the tumour could also involve the cervix and so be classified
as cervical cancer.

The main limitation is its retrospective design. For clinical
aspects, we had to rely on the registrations present in the
clinical charts. Regarding MRI examinations, since many of
them were performed at other institutions previous to the
admission of the patient in our hospital, we could not use a
standard protocol and because of that some important
sequences were missing in many of the patients, like
dynamic contrast-enhanced imaging and diffusion-weighted
imaging. Therefore, our study was mostly focussed on the T2
and T1-signal analysis.

Another important limitation is the small sample size, par-
ticularly in the adenocarcinomas group, which is related to
its rarity. However, we think that this study may be a starting
point for further investigation on the MRI features of these
rare tumours.

Conclusions

Adenocarcinomas may show heterogeneous T2-signal, with
high-signal intensity areas (probably corresponding to mucin

components). On the other hand, SCCs are usually homoge-
neous on T2WI, unless they are poorly differentiated. Both
SCC and adenocarcinomas usually involve the upper third of
the vagina. However, adenocarcinomas most often arise from
the anterior vaginal wall, while SCCs tend to arise from the
posterior vaginal wall.

There is an association between vaginal SCC and a previ-
ous hysterectomy with cervical dysplasia, probably because
they share many risk factors, including chronic HPV infection.

Disclosure statement

No potential conflict of interest was reported by the authors.
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